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wherein R"* represents hydrogen atom, hydroxy! group, 
an alicyl group, a cycloaikyi group, styryi group, or an 
aryl group; R^ represents hydrogen atom, an aikyi 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocydic or heterocyclic ring which may be substi* 
tuted; represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 
Technical Field 

5 [0001] Tt\e present Invention relates to novel 1H-lmldazopyrldlne derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TUf) or interieukin-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNR 
IL-1 is mediated, which include chronic Inflammatory diseases (e.g.. rheumatic arthritis, osteoarthritis, etc.), allergk: 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e g.. hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia. etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitia sicca, spring 
catanti, etc.). endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydennia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulnrK)nary 
fibrosis and the like], diabetes, cancerous cachexia, HlWnfectious cachexia and the like. 

15 

Background Art 

[0002] Some compounds having 1H-imldazoquinoline structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry. Vol. 11 , p. B7 (1968) disctoses 1-(2-piperidlnoethyl)-1H-imi- 

20 dazo[4,5-c]-quinoline, Japanese Patent Unexamined Publication (KOKAO No. She 60-123488/1985 disckues l-iso- 
butyt-1H-imldazo[4,5-c]quinollne-4-annIne (general name: Imlqulmod) as a compound having an anthrtral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 190109) discloses 1-(2'diethylamlnoethyi)-1H-lmidazo[4,5-c]qui- 
noline as a compound having analgesic and antbonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present Invention have never been known so far. 

25 [0003] Moreover, the aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, IL*1 and the like, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However. 1 H-imldazopyridine derivatives or 1H-lmidazoqulnollne derivatives having an inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent Inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
35 [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006] The present invention thus relates to novel 1 H-lmklazopyridlne derivatives represented by the following gen- 
eral fonnula (i) or salts thereof: 

40 



45 




90 Wherein represents hydrogen atom, hydroxyl group, an alkyi group whk:h may have one or more substltuents, a 
cycloalkyi group whk:h may be substituted, a styryl group whk:h may be substituted, or an aryl group which may have 
one or more substltuents; R^ represents hydrogen atom, an alkyl group, a hatogen atom, hydroxyl group, an amino 
group which may have one or two substltuents, a cyclic amino group which may be substituted, or a phenoxy group 
whk:h may be substituted; ring A represents a homocydic or heterocyclic ring which may be substituted with one or 

S5 more alkyl groups, alkoxyi groups, or halogen atoms; represents a saturated nitrogen-containing heterocyclic group 
whbh may be substituted; and m represents an Integer of from 0 to 3; provided that, when represents unsubstltuted 
piperidino group, at least one of R** and R^ is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridlne 
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derivatives represented by the following general formula (II) or salts thereof: 



10 



9 




(ll> 



wherein R^. ring A and m have the same meanings as those defined above; represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyi group which may be substituted, an alkoxycaitoonyf group, 

19 benzyloxycarbonyl group, a thiocartamoyi group which may be substituted, an alkanesulfonyl group, a benzenesulfonyl 
group which may be suk>stituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH. or a single bond; and n represents an integer of from 0 to 2. 

[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (t) and (II), the compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (I) or (11), or aphammcologicalty acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytoldne such as TNF. IL-1 Is mediated, which Include chronic Inftammatory.dlseases (e.g., rheumatic arthritis, os- 

23 teoarthrttis, etc.), allergic rhinitis, atopic dermatitis, contact denmatitls, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytk; anemia, anaplastic anemia, idiopathk: thrombocythemia. 
etc.), autoimmune Intestinal diseases (e.g., ulcerathre colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis skxa, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydemila, active chronic hepatitis, myasthenia gravis, pso- 

30 riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented tiy the aforementioned 
general fonnuia (1) or (11), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medk»ment; and a metiiod for the preventive or therapeutic treatment of diseases in whteh a cytokine such as TNF. 
IL-1 is mediated, which comprises the step of administering a preventh/ely or therapeutically effective amount of the 

35 compound represented by the aforementioned general fomnuia (1) or (II), or a pharmacologically acceptable salt thereof 
to a mamnnal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterleukin-1 (lL-1) which comprises as an acthre Ingredient the compound represented by 
the aforementioned general fomnuia (1) or (11). or a pharmacologkrally acceptable salt thereof. 

40 Best Mode for Carrying Out the 1 nventton 

[0011] Specify explanations of the compounds of tiie aforementioned general formulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general f omnula (I I) are characterized 
in that they have a specific saturated nitrogen-containing heterocyclic group whfeh may have specific substituents as 

49 R3 among ttie compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R^ a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementk>ned general fonnulaa (I) and (II), examples of the alkyl group represented by R\ R^ or R^ 

50 Include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyl group, isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 

[001 3] Examples of the cycloalkyi group represented by R^ include, for example, cyctopropyl group, cyclobutyl group, 
cyclopentyl group, cyclohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by 
Include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazinyl group, 4-pyridazlnyi 
55 group, 2-pyrimidlnyl group, 4-pyrimidlnyl group, 5-pyrimldlnyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thienyl group, 1-pyrrolyl group, 2-pyn'olyl group, 3-pynt)lyl group. 1-imida20lyl group, 2-lmkJa20lyl 
group, 4-imidazolyl group, 1 -pyrazolyl group, 3-pyrazotyi group, 4-pyrazolyl group, S-pyrazolyl group, 2-oxazolyl group, 
4-oxazolyl group. 3-isoxazolyl group. 4-isoxazolyi group. 5-isoxazolyi group, 2-tt)iazolyl group. 4-thiazolyl group. 5-thi- 
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azotyl group, 3-isothia2olyl group, 4-isothia2otyl group, S-isothiazolyl group, 1 ,2,3-tria2ol-1 -yl group, 1 ,2,3-triazol-4-yl 
group, 1,2.3-tria20l-5-yl group, 1 ,2,4-tna20l-1-yl group, 1 ,2,4-tria20l-3-yl group, 1 ,2,4-tria2ol-5-y! group, l-tetrazolyl 
group, 5-tetrazotyt group, 1 ,2,5-thiadiazol-3-yi group, l-indolyl group. 2-indoiyl group, a-indolyl group and the like 
[0014] Examples of the halogen atom represented by R2 include, for example, fluorine atom, chlorine atom, bromine 
atom, and iodine atom. Examples of the amino group which may have one or two substituents that is represented by 
include, for example, amino group, methylamino group, ethylamino group, n-propylamino group, isopropyiamino 
group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylaml- 
no group, diethylamino group, an ill no group, pyridylamino group, 4-pyrldylmethylamino group, benzylamino group, p- 
methoxybenzylamino group, dibenzylamino group and the like. Examples of the cyclic amino group represented by R2 
include, for example, 1-aziridinyl group, l-azetidinyl group, 1-pyrrolidinyl group, piperidino group. 1-piperazinyl group. 
hexahydro-IH-azepin-l-yl group. hexahydro-1H-1,4-dia2epin-1-yl group, morpholino group. 4-thtomorphotinyl group 
and the like. 

[0015] Examples of the homocydk: or heterocydk: ring represented by ring A in the aforementioned general fonmulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cyclooctene 
ring, cyctoheptedlene ring, thiophene ring, furan ring, pyridine ring, pyraztne ring, pynt>le ring, thiazole ring, oxazole 
ring, azepine ring and the like. Examples of the alkyi group which may be substituted on the homocycilc or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyt group, isopropyl group, n-butyl group, Isobutyl group, 
sec-butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyk)xy 
group, Isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom whk:h 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and iodine atom. 
The number and kind of these substituents are not partkrularly limited, and when two or more substituents exist, they 
may be the same or different 

[0016] In the aforementioned general formula (f). the saturated nitrogen-containing heterocyclic group represented 
by R3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constltuting atoms. 
Examples Include 1 -aziridlnyl group, 2-aziridlnyt group. 1 -azetldlnyl group, 2-azetldlnyl group, 3-azetidlnyl group, 1 -pyr- 
rolidinyl group. 2>pyrrolidinyl group. 3-pyrrolidinyl group, pyrazolidinyl group, rmidazolidinyl group, piperidino group, 
2-piperidyt group, 3-piperidyl group. 4-plperidyl group, 1 -piperazinyl group, 2-pfperazinyl group, hexahydro-1 H-azepin- 
1 -yl group, hexahydro-1 H-azepin-2-yl group, hexahydro-1 H-azepin-3-yl group, hexahydro-1 H-azepin-4-yl group, hex- 
ahydro-1 H-1,4-diazepin-1-yl group, hexahydro-1 H-1,4-diazepin-2-yl group, hexahydro-1 H-1,4-diazepin-5-yt group. 
hexahydro-1 H-1 .4-diazepin-6-yl group, 2-morpholinyl group, 3-morpholinyl group, morpholino group, 2-thiomorphoIinyl 
group, 3-thlomorpholinyl group. 4-thtomorphollnyl group. 3-lsoxBZOildinyt group, 3-lsothiazolkJlnyl group, 1,2.3*triazo- 
lldtn-4-yl group, 1 ,2,4-triazolldin-3-yl group. 1 .2,5-thiadlBzolin-3-yl group and the like, and preferred groups include, for 
example, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-pIperaziny1 group, 3-pyrrolldinyl group. 2-azetldinyl 
group, 3-azetkJlnyl group. 2-morphotlnyl group. 2-thlomorphollnyl group and the like. 

[0017] In the aforementioned general fomiula (II), exannpies of the alkanoyi group which may be substituted that is 
represented by R** include, for example, formyl group, acetyl group, propionyl group, n-butyryl group, isobutyryl group, 
valeryi group, isovaleryl group, ptvaloyi group, fluoroacetyl group, difluoroacetyt group, trifluoroacetyl group, chloro- 
acetyl group, dichtoroacetyt group, trichloroacetyl group and the like. Examples of the alkoxycarbonyl group represent- 
ed by R^ include, for example, methoxycarbonyt group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxy- 
cartonyi group, n-tutoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group, n-pentyloxycari}onyl group, n-hexyloxycartonyl group and the Hke. Examples of the thiocarbannoyi group which 
may be substituted that is represented by R^ include, for example. thkx;arbamoyl group, methylthiocarbamoyi group, 
ethytthiocarbamoyi group, n-propylthlocarbamoyi group, isopropytthiocarbamoyi group, n-butylthiocarbamoyi group, 
isobutylthtocarbamoyi group, sec-butytthlocart)amoyl group, tert-butylthlocarfoamoyi group and the like. Examples of 
the alkanesuifonyl group ropresemed by Include, for example, methanesulffonyl group, ethanesutfonyl group, n- 
propanesulfonyl group, n-butanesulfonyl group and the like. 

[001 8] I n the present specif Icatton . with respect to the substituting/binding position of the terms "the aryl group*, *the 
homocycilc or heterocyclic ring' and 'saturated nitrogen-containing heterocyclk: group", the temis herein used encom- 
pass any groups in their meanings which may substituteAiind at any position on a substitutabie/bondable element 
among ring-constituting atoms, so long as the substttuting/binding position is not partlcutariy limited, as some examples 
are shown above. 

[0019] In the aforementioned genera! formulas (I) and (II) of the present invention, when certain functional groups 
are referred to as "whteh may be substituted* or "which may have substltutents,* the substituent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substituent are not partk:ularly limited, 
and when two or more substituents exist, they may be the same or different. Examples include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxy! group; alkyl groups such as methyl group, ethyl group, 
nijropyl group, Isopropyl group, n-butyl group. Isobutyl group. sec^)utyl group. tert^)utyl group. ni)entyl group, too- 
pentyi group, neopentyl group, and n^iexyl group; trtfluoromethyl group; aryl groups such as phenyl group, naphthyl 
group and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group. 

5 n-butoxy group. Isobutoxy group, sec-butoxy group, and tort-butoxy group: aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group. n-propylam!no 
group, isopropylamino group, cydopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
lamino group, dimethylamino group, diethylamino group, anilino group, pyridylamino group, benzylamino group, diben- 
zylamlno group, ecelylamino group, trifluoroacetylamlno group, tert^utoxycaitonytamlno group, benzyloxycarbo- 

10 nylamino group, benzhydrylamino group, and triphenylmethylamino group; (ormyl group; alkanoyi groups such as acetyl 
group propionyl group, n-butyryl group, Isobutyryl group, valeryl group, isovaleryl group, pivaloyi group, fluoroacetyl 
group! difluoroacetyl group, trtfluoroacetyl group, chloroacetyt group, dichloroacetyl group, and trichloroacetyl group; 
alkoxycarbony! groups such as methoxycarbonyl group, ethoxycartonyl group. n^)ropoxycarbonyl group, isopropox- 
ycarbonyl group, n-butoxycarbonyl group, teobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycartoonyl 

15 group n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbarnoyl groups such as methylcarbamoyl group, ethytearbamoyi group, n-propylcarbamoyi group, isopropylcar- 
bamoyi group, n-butylcarbamoyi group, isobutylcarbamoyi group, sec-butylcarbamoyi group, and tert-butytearbamoyi 
group; thiocartoamoyi group; alkyllhlocarbamoyi groups such as methylthiocarbamoyl group, ethylthlocarbamoyl group, 
n-propylthiocarbamoyi group, isopropylthiocarbamoyi group, n-butylthiocarbamoyi group, isobutytthlocarbamoyi 

20 group, sec-toutylthiocarbamoyi group, andtert-butylthlocarbamoyi group; amWlno group; alkytlhto groups such asmeth- 
yithio group; alkanesulflnyl groups such as methanesutflnyl group; alkanesulfonyt groups such as methanesulfonyl 
group, ethanesulfonyl group, n-propanesulfonyl group, and n-butanesulfonyl group; arytsulfonyl groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-ftuorobenzenesulfonyt group; aralky! groups such as 
benzyl group, naphthyl group, pyrldylmethyl group, furfuryi group, and triphenylmethyl group; nitro group; cyano group; 

25 sulfamoyi group; oxo group; hydroxylmino group; alkoxylmlno groups such as mothoxylmino group, ethoxylmino group, 
n-propoxylmino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[0020J The compounds represented by the aforementioned general fonnulas (I) and (II) of the present Invention can 
be converted Into salts, preferably, phamiacologlcally acceptable salts. If desired; or free bases can be generated from 

the resulting salts. 

30 (0021 1 Examples of the salts, preferably, the phamnacologically acceptable salts, of the compounds represented by 
the aforementioned general fonnulaa (I) and (II) of the present Invention Include add^addltlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromk: acid, hydroiodic acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acette acid, propionic acid, butyric acid, formk: acid, valeric ackJ, maleic add, 
fumaric add, dtric add. oxalic add, malic acid, succinic add, lactte add. methanesuifonte add. ethanesulfonic add. 

35 benzenesulfonfc; add, p-toluenesulfonlc add. mandellc add. 10-camphorsulfonk: add, tartaric add, stearic add. glu- 
conic acid, nicotlnte acid, trtfluoroacetk: acid, and benzote add. 

[00221 Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical Isomers may exist for compounds having asymmetric cart>ons. These optfcal active compounds and mix- 
tures thereof fall within the scope of the present invention. 

40 [0023] The compounds represented by the aforementioned general formulas (1) and (II) orthe salts thereof according 
to the present invention can exist as any crystalline fomn depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present invention. ^ ^ 

[0024] Preferred compounds of the present Invention indude. for example, the following compounds and salts there- 

45 of; however, the present invention is not limited to these examples: 

(1 ) 4^loro-1 <2-{4i)lperidyl)ethyl)-1 H-lmldazo[4.5-clquinollne; 

(2) 4,B^tehioro-1 -{2-{4-plperidyOethyO-1 H-lmWazo[4,5-clqulnollne; 

(3) 4Krfiloro-8-methyl-1 -[2-{4-piperidyl)ethylJ-1 H-imWazo(4,5-clquinollne; 
so (4) 4-chloro-8-methoxy-1 -{2-(4-plperidyl)ethyl]-1H-lmldazo(4.5-clqulnollne; 

(5) 4K:hloro-2-phenyl-1-[2 .(4-piperidyl)ethyl)-1H-imidazo[4.5-c)qulnollne; 

(6) 4.8-dichloro-2-phenyl-1 -{2-(4-piperidyl)ethylJ-1 H-imidazo[4.5-clquinoline; 

(7) 4^hloro-e-methyl-2-phenyl-1 -(2-(4-piperidyl)ethyl)-1 H-imldazo[4.5 ^Iqulnollne; 

(8) 4-chloro-8-mBthoxy-2-phenyl-^{2-(4-p^peridyl)ethyl^1H•lmldazo(4,5-clqulnollne; 
55 (9) 4-chloro-1 -{2-(4-piperidyl)ethyil-2-trifluoromelhyl-1 HHmidazo(4.5-clquinoline; 

(1 0) 4.e-dlchloro-1 -{2-{4-plperidyl)ethyI)-2 -trtf luoromethyI-1 H-lmldazo(4.5-c)quinoIine; 

(11) 4-chloro-8-methyl-1-[2-(4-pipertdyl)ethy11-2-trtfluoromethyl-1H-imidazo(4,5-cIqulnolIne; 

(12) 4-chloro-8-methoxy-1^2-(4-piperidyl)ethyt^2•t^ifIuoron^ethy^1H-imidazo{4.5-clquinoline; 
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(1 3) 4-chloro-2-(4^ethyiphenyi)-l >{2-(4>plperidyl)ethyq-l H-imidazo{4,5<)quinoline; 

(14) 4-chloro-2-(4-methoxyphenyl)-1 -{2-(4-piperidyl)ethyl)-1 H-rmlda2o(4.5-c)quinollne; 

(1 5) 4-chloro-2-(4-fluorophenyO-1 -[2-(4-plper1dyl)ethyl)-1 H-lmidazo(4,5-c]quinollne; 

(1 6) 4-chloro-1-{2 -(4-plperidyl)ethylh2-(4-trifluoromethylphenyl)-1 H-imida2o[4,5-c)qujnonne; 
5 (17) 4-chloro-2-(2-furyl)-1 -(2-(4-plperidyl)ethyl)-1 H-lmida2o(4,5-clqulno]lne; 

(1 8) 4-chloro-1-[2-(4-piperidyl)ethyIl-2-{2-thlenyO-1 H-imlda2o[4,5-c]qulnotlne; 

(19) 4K;hloro-2-(2-imida20lyl)-1-[2-(4-plperidyl)ethyfl-1H-lrTiida2o(4,5-clqulnoline; 

(20) 4-ch!oro-1 •[2-(4-plper1dy))ethyll-2-(2-thlazolyl)*1 H-im)dazo[4.5-c]qulnoline; 

(21 ) 4-chloro-2-(5Hmethyl-2-thienyq-1 -[2*(4-pipertdyl)ethyl]-1 H-imldazo[4,5-c]quinonne; 
10 (22) 4-chloro-1 -(2-(4-piperidyl)ethyq-2-(2-pyrrolyO-1 H>imidazo(4.5-c]quinoline; 

(23) 4-methyl-2*phenyl-1 -(2 •(4-piperidyl)ethyl]-1 H-imidazo[4.5-c]quinoline; 

(24) 2-(4-fluorophenyl)-4-methyl-1-{2-(4-plpei1dyl)ethyl]-1H-lmldazo[4,5-clqulnollne; 

(25) 4-fnethyl-1 -{2-(4-piperidy()ethyl]-2-(4-trifluoromGthylphenyl)-1 H-lmidazo[4,5-c)quinollne; 

(26) 2-(2-f uryO-4HDethyl-1 -[2-(4-plperidyl)ethyl]-1 H-!mlda20[4,5-c]qulnollne; 
13 (27) 4-methyl-1 -[2-(4-plperidy!)ettiyi]-2-(2-thieny!)-1 H-lmldazo[4,5-c]qulnollne; 

(28) 2-(2Hmida2olyl)-4-methyl-1 -{2-(4-plperidyl)8thyl}-1 H-jmidazo[4,5-c]quinollne; 

(29) 4-methyl-1 •{2-(4-piperidyOethyl)-2-(2-thia2olyl)-1 H-imlda2o[4,5-c]qulnoline: 

(30) 4-methyl-2-(3-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyll-l H-imlda2o[4,5-c]qulnollne; 

(31 ) 4-methyt-2-(5-methyl-2-thienyi)-1 -[2-(4-ptperidyi)ethyl]-1 H-imidazo[4.5-c]quinoline; 
20 (32) 4-methyl-1 -(2-(4-pipGridyl)ethyll-2-(2-pynfolyl)-1 H-imida20[4,6-clqulnoPno; 

(33) 4-methyl-2-{1 •methyl-2-pyrrolyl)-H2-(4-plp©rtdyl)ethyl]-1 H-imidfl20I4,5-clqulnollne; 

(34) 4-chIoro-6,7,8,9-t0trahydro-2-phenyl-1 -{2-(4-piperldyl)ethyl)-1 H-lmlda2o[4,5-c]qulnollne; 

(35) 4-chloro-6,7-dlhydro-2-phenyl-1 -{2-(4-plperidyl)ethyll-1 H-imlda2o[5,4-d]cydopenla(b)pyridino; 

(36) 4^hloro-2-phenyl-1 -[2-(4-plperidyl)ethy(i-1 H-lmWa2o{5,4-d]thleno-[3^-b]pyrldlne; 
25 (37) 4-ch!oro-2-phenyi*1 -[2-(3-piper1dyl)ethyQ-1 H-imida20[4,5-c]quinotine; 

(38) 4-chloro-1 -(2-(2-morphollnyl)ethyl)-2-phenyH H-imlda2o(4,5-c]quino!tne; 

(39) 4-chloro-2-phenyl-1 -(2-(1 -plperazlnyl)ethyl)-1 H-frnlda2o[4,5-cJquInollne; 

(40) 4,6,7,8,9-pentachloro-2-ethoxyfnethyl-1 -(2-(4-thiomorphoUnyl)ethyt]-1 H-imidazo[4,5-c]quinoiine; 

(41 ) 4-chloro-6,7.8.9-tetrahydro-2-hydroxymethyl-1 K2-(1 -pipera2iny«)ethyl]-1 H-lmlda2o(5,4-d)cycloheptaIb]pyrid- 
30 ine; and 

(42) 4-chtoro-2>(3-methyU2-thlenyO-1 -(2-(4i3ipertdyl)8thyq-1 H-lmldazo[4.5-c]quinollne. 

[0025] The novel 1H-imida2opyridine derivatives represented by the aforementioned general formula (t) or (il) ac- 
cording to the present Invention can be prepared by various methods; however, the preparation methods of the com- 

33 pounds of the present Invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (i) will be given, and it is obvious that these prep- 
aration methods include the compour^ds represented by the aforementioned general formula (11). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Pubficatton (KOKAi) No. Het 

40 3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 
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OX) OD 



wherein R* represents hydroxy! group or an alky! group; represents chlorine atom or an alky! group; R^' has the 
same meaning as that defined lor R^ (except for hydroxyl group); and R^, m and ring A have the same meanings as 
those defined above. 

[0027] In Step 1 . the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitrfc add and fuming nitric acid In the 
presence or absence of acette add, sulfuric add or the like at a temperature ranging from (TC to 200^C. 
[0028] In Step 2. the compound of the general formula (V) can be obtained by allowing the compound of the general 
fonnula (IV) to react with an appropriate chlorinating agent, for exampje, phosphorus oxychloride, thionyl chloride, 
phosgene, oxalyl chtoride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from O^C to 200*C. 

[00291 Step 3. the compound of the general fonnula (VII) can be obtained by reacting the amine represented by 
the general fomiula (VI) with the compound of the general fomfiula (V) in a sohrent such as N.N-dlmethytformamlde 
and toluene In the presence or absence of a base such as triethylamine and potassium caitonate at a temperature 
ranging from -10*0 to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general fonnula (VIII) can be obtained by reducing the nitro group in the 
compound of the general fonnula (VII) according to an appropriate redudng method, for example, catalytic reduction 
using a metal catalyst such as pladnum, Raney ntekel, and palladium/carbon; reduction using ntekel chloride and so- 
dium borohydride; reduction using Iron powder and hydrochloric acid and the like. 

[00311 The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrehydrof uran. as well 
as a mixed solvent thereof, at a temperature ranging from 0*0 to the reflux temperature of the solvent. 
[00321 Step 5, the compound of the general fonnula (IX) can be obtained by reacting the compound of the general 
fonnula (VIII) wllh a compound represented by the following general fonnula (XI). (XII) or (XIII): 

R^*C(0R)3 CX') 



R^'COX 



(XII) 
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(R' COjgO 



(XIII) 



wherein R represents a lower alkyi group; X represents a halogen atom; R^' has the same meaning as that defined for 
5 (except for hydroxyl group). 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic add, in the presence or absence of a solvent such as N.N'dimethyifomiamlde, tetrahydrofuran, ac- 
etonltrile, xylene and toluene, at a temperature ranging from 0*C to 20(rC. 

[00331 In Step 6, as a method in place of Step 5, the compound off the general formula {IX) can be obtained by 
10 reacting the compound of the general fonnnula (VIII) with a confipound represented by the following general formula 

(XIV): 

R^CHO (XIV) 

15 

Wherein R^' has the same meaning as that defined for R^ (except for hydroxyl group), In the presence of2.3-dichloro- 
5,6-dicyano-1 ,4-ben2oquinone In a soh^ent such as acetonitrile, 1.4-dloxane and tetrahydrofuran at a temperature 
ranging from O^C to the reflux temperature of the soh^ent. 

[0034] In Step 7, as a method in place of Step S or 6. the compound of the general fomiula (X) can be obtained by 
^ reacting the compound of the aforementioned general fomiula (VIII) with a compound represented by the following 
general fomiula (XV): 



R^'COOH (XV) 

wherein R^* has the same meaning as that defined for R^ (except for hydroxyl group), in the presence or absence of 
an add catalyst such as hydrochloric add and sulfuric add, In the presence or absence of a solvent such as N.N- 
dimethylf ormamide and toluene, at a temperature ranging from O^C to 200»C. Moreover, when R* represents hydroxyl 
group in the general formula (X), the compound of the general fomiula (IX) can be obtained by carrying out chlorination 
in Step 6. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X), If desired, at the nitrogen 
atom not bound to the (CHg)^ group, that is adjacent to the saturated niuogen-containing heterocyclic group repre- 
sented by R3, with a protecting group such as alkanoyi groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphoms oxychloride, thionyl chloride, phosgene, oxalyl chloride, phosphoms 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from O^C 
to 200'C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the genera! formula 
(IX) wherein R^ Is chlorine atom. 

[0036] In the second synthette method of the compounds off the present invention, the compound of the general 
formula (XVI): 




(TVD 



wherein R^, R«, m and ring A have tfie same meanings as those defined above, 

can be obtained by allowing the compound of the general ffonmula (Vlll) to react together with triphosgene in the pres- 
ence of a base such as triethylamine and potassium carbonate in a solvent such . as 1,2-dlchloroethane, 1 ,4-dloxBne, 
tetrahydrofuran, N.N-dlmelhylformamWe and toluene at a temperature ranging from O'C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general fonmula 
(XVM): 
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CH, 




uvui 



wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R3, m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryi group substituted with methylthio group as R^', after protecting, if desired, 
the nitrogen atom not bound to the (CHs)^ group, that Is adjacent to the saturated nltrogen-contalning heterocyclic 
15 group represented by R^, with a protecting group such as atkanoyi groups In a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a* represents an Integer of 1. by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium perlodote. potassium periodote or the 
20 like, or when the symbol "a* represents an integer of 2. with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m>chloropetbenzolc acid, osmium tetraoxlde, ruthenium tetraoxide or the lllce. In a solvent such as tetrahy- 
drofuran, 1,4*dloxane, 1 ,2-dIchloroethane, methanol, acetone, and water, as well as a mbced solvent thereof, at a 
temperature ranging from O^C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general fomiula 
25 (I) wherein R^ is hydroxy! group can be obtained by allowing a compound of the general fomiula (1) wherein R^ Is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to 
the reflux temperature of a solvent. Examples of the appropriate acid include, for example, organic acids such as fomnic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric add, sulfuric add, and hydrobromic 
acid. Examples of the appropriate base include, for example, hydroxides. cart>onate8 and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaUne-earth metal such as magnesium and caldum and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N,N-dlmethylforma- 
mide, 1 ,4-dioxane. tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present Invention, the compound of the general fonnula 
(I) wherein R^ is fluorine atom, bromine atom or Iodine atom and Ri is R^' can be obtained by allowing a compound 

55 whk:h Is obtained by reacting tiie compound of the general formula (I) wherein R^ is chlorine atom and R^ Is R^' or 
wherein R^ is hydroxyl group and R** is R^' with trifluoromethanesutfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyl chloride to react with a metal halide(e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium iodide, etc.) in an aprotic solvent such as dlmethylsutfoxide, N, 
N-dimethytfonnamkie. and acetonltrile in the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

« phosphonium bromide, hexadecyltributylphosphonium bromkle, and 1 0-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetk: method of the compounds of the present Invention, the confound of the general formula 
(I), wherein R^ is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (Cf^^ group is deprotected. can be obtained by subjecting the compound of the general fonnula (I), 
^ wherein R^ is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyi groups, 
alkoxycarbonyl groups, benzyl group and trifluoromethyl group on the nitrogen atom whk:h is not bound to the adjacent 
(CH2)„ group, to deprotectlon viftth an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotectlon by using an acid or alkali can be carried out witi) an appropriate acid or base in the presence 
50 or absence of a cation scavenger such as anisole and thloanlsole in a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride. 1 .2-dlchloroethane. 1 ,4-dloxane, methanol, ethanol, n-propanol. N.N- 
dimethylformamkSe, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric add. an ethyl acetate solution of hydrogen chloride, an ethanoUc solution of hydrogen chlo- 
ride, sulfuric add, hydrobromic acid, trifluoroacetic acid, methanesulfonlc add. p-toluenesulfonic acM, formic add. 
55 acetk: add and the like. Examples of the base include, for example, hydroxides, cart>onates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytk; reduction can be earned out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Pearlman's reagent in water, an alcohol such as methanol, ethanol and n-propanol, and acetic 
acid, as wed as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm2 

5 [0044] In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (t) wherein is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general fonnula (I) wherein R^ is chlorine atom with a phenol derivative which may be substituted In the presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N,N- 
dlmethylfomnamide and toluene at a temperature ranging from 0*C to 200*C. 

10 [0045] In the eighth synthetic method of the compounds of the present invention , the compound of the general fonnula 
(1) wherein R^ is amino group can be obtained by subjecting the compound of the general formula (I) wherein R* is 
phenoxy group which may be substituted, that Is obtained by the seventh synthetk: method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N.N-dimethylfomiamide and toluene at a temper- 
ature ranging from 0*C to 200'C. 

15 [0046] In the ninth synthetic method of the compounds of the present invention, the compound of the general fomiuia 
(1) wherein R^ is amino group whk:h may have one or two substituents or a cydk: amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R2 '» chlorine atom to reaction together 
with an amine derivative whk:h may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 

20 or absence of a solvent such as water, alcohols including methanol, ethanot and n-propanol, methylene chloride, 
1 ,2*dk:hlroethane, N,N-dimethyiformamide, 1,4-dioxane, tetrahydrofuran and toluene at a temperature ranging from 
0*C to 200*C under normal pressure or a pressurized condition. 

[0047] in the tenth synthetk: method of the compounds of the present invention, the compound of the general formula 
(I) wherein R^ is amino group can be obtained by subjecting the compound of the general fonnula (1) wherein R^ is 
25 benzylamino group, dibenzylamino group, or p-methoxybenzylamino group, whteh is obtained In the ninth synthetic 
method, to catalytk: reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
fomiula (I) wherein R^ is p-methoxybenzyiamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metat catalyst such as palladiunVcarbon and Pearlman's 
reagent in a solvent such as alcohols Including methanol and ethanol, and water, as well as a mixed sokent thereof 

30 at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an acid such as hydrochloric acid, acette acid and formic add, ammonium formate, cyclohexene, and cyclohexadlene 
under a pressure ranging from normal pressure to 200 kg/cm^. The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifluoromethanesulfonk: add in a solvent such 
as ateohols Including methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1 ,4-dioxane, tetrahydrofuran, 

35 toluene, and N,N-dlmethylfonnamlde In the presence or absence of a cation scavenger such as anisole and thloanlsole 
at a temperature ranging from 0*C to the reflux temperature of a solvent. 

[0049] in the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R^ is a saturated nttrogen-contalning heterocydic group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (0 wherein R3 is a saturated nitrogen-containing hete- 

40 rocydte group whteh Is substituted with ethylenedloxy group, with an acid such as hydrochloric acid, an ethyl acetate 
solution of hydrogen chloride, an ethanolk: solution of hydrogen chloride, sulfuric add, hydrobromicacid. trifluoroacetic 
acid, p-toluenesutfonic acid, formk: acid and acetic add in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1 ,4-dloxane, tetrahydrofuran, methanol, ethanol, n-propanol and N,N-dlmethyifomiamide, or a 
water-containing soh/ent thereof at a temperature ranging from 0*C to 200*C. 

45 [0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R^ Is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimino 
group or an alkoxybnlno group can be obtained by reacting the compound of the general formula (1) wherein R^ is a 
saturated nitrogen-containing heterocydic group which Is substituted with oxo group, that Is obtained by the eleventh 
synthetk: method, with a compound represented by the foltowing general formula (XVill): 

50 

R^O^Hj (XVIll) 

wherein R^ represents hydrogen atom or an alkyi group. 
55 in the presence or absence of a base such as triethylamine, dilsopropylethylamine, sodium cart>onate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols including methanol, ethanol 
and n-propanol, N,N-dimethylfomiamide, 1 ,4-dtoxane, tetrahydrofuran, and toluene at a temperature ranging from O'C 
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to the reflux temperature of a solvent. 

[00511 In the thirteenth synthetic method of the compounds of the present Invention, the contpound of the general 
formula (I) wherein R2 Is hydrogen atom can be obtained by subjecting the compound ot the general formula (I) wherein 
R2 is Chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon In the presence 
or absence of an add such as hydrochloric acid and acetic acid In an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a soh^ent. ^ . ^ 

[0052] In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I), wherein R3 Is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 
nitrogen atom which is not bound to the adjacent (CH^)™ group, can be obtained by reacting an appropriate reagent 
with the compound of the general fomiula (I) wherein is a saturated nitrogen-conteining heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CHj)^ group 
[0053] The reaction can be carried out in the presence or absence of a solvent such as N.l^-dlmethylformamide, 
methylene chloride, tetrahydrofuran. toluene, pyridine, nitrobenzene. 1 ,2-dlchloroethane, 1 ,4-dioxane. methanol, eth- 
anol, n-propanol and water, as well as a mixed solvent thereof, In the presence or absence of a base such as triethyl- 
amirta and potassium carbonate at a temperature ranging from O^C to 200*C. 

[0054] Examples of the appropriate reagent include, for example, alkyi halldes. triphenylmethyl chloride, benzyl chlo- 
ride, benzhydryl chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trtfluoroacetic anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate. di-tert-butyl dicarbonate, sodium cyanate. alkyI 
isocyanates. sodium ihiocyanate, allcyl isolhiocyanates, IH-pyrazole-l-carboxamldlne. methanesulfonyl chloride, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes, thlourethanes, alkylth- 
lourethanes and the like. ^ - .. ■ 

[0055] In the fifteenth synthetic method of the compounds of the present Invention, the compound of the general 
fonnula (i), wherein R3 is a saturated nitrogen-containing heterocyclk: group substituted with an alkoxycarbonyl group 
or benzyloxycartjonyl group on the nitrogen atom which is not bound to the adjacent (CHg)™ group, can be obtained 
by reacting the compound of the general formula (I) wherein R3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyI group or benzyl group on the nitrogen atom whteh is not bound to the adjacent (CHjjm group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate In the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 
perature ranging from 0"C to 200*C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) whteh are starting materials or 
synthetk: intemiediates in the preparations of the compounds of the present Invention are known compounds, whfch 
are disctosed in. for example, Journal of Medfcinal Chemistry. Vol. IB, p. 726 (1975); Vol. 33. p. 1880 (1990); and Vol. 
40, p. 1779 (1997): International Patent Publication No. 97/20820; European Patent Publteatlon No. 223124 (1987) 
and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active Ingredlentthe novel 1 H-lmldazopyridlno derivath/e represented 
by the aforementioned general fonnula (1) or (II) or a salt thereof are generally administered as oral preparations in the 
fomis of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
rations In the f omw of Injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, demial preparations, 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacotogically and pharmaceutteally acceptable additives. For example, in the oral preparations and suppositones, 
pharmaceutical ingredients may be used such as exclpients such as lactose, D-mannltol. com starch, and ciystaBlne 
cellulose; disintegrators such as carboxymethylcellulose and carboxymethylcellutose calcium: binders such aa hydrox- 
ypropylcellulose. hydroxypropylmethyteellulose. and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
tate; coating agents such as hydroxypropylmethylcelluiose. sucrose, and titanium oxide; bases such as polyethylene 
glyciol and hard fat and the like. In Injections, or eye or ear drops and the like, phannaceutfcal ingredients may be used 
such as solublBzers or solublllzlng aids whfch may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection, physiologteal saline, and propylene glycol; pH modifiers such as inorganic or organic 
adds or bases- Isotontelties such assodlum chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dennal preparations, phamiaceutteal Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present Invention to a patient under therapeutte treatment Is generally from 
about 0.1 to 1 ,000 mg in oral administration, and from about 0.01 to 500 mg In parenteral administration for an adult, 
whch may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, It Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

(00591 The present invention will be explained by referring to Reference Examples and Working Examples However, 
the scope of the present invention is not limited to these examples. 
5 [0060] The abbreviations in the tables have the following nr^eanings: Ph, phenyl; Bn , benzyl; Boc, tert-butoxycart>onyl; 
Ac, acetyl: Ms, methanesulfonyl; Ts, p-toluenesulfonyl; Me. methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

10 Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

[0061 J To a solution of 76 5 g of ethyl isonipecotate and 81 .5 ml of trtethylamine In 750 ml of methylene chtorlde, 
149 g of triphenylmethyl chloride divided in three portions was added portionwise at room temperature, and the mixture 
was stln^ed for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
15 was washed successively with water and saturated brine, and dried, and then the soh^ent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystallization from ethanol gave colorless prisms having 
the melting point of from 147.5 to 148.5*C. 



20 


Elemental analysis for C27H29NO2 




Calculated % 


C. 81.17: 


H, 7.32; 


N. 3.51 




Found % 


C, 81.19; 


H,7J22; 


N. 3.44 



23 Reference example 2 



N-Triphenylmethyl-4-plperidlnemethanol 

[0062] To a suspension of 10.6 g of lithium aluminium hydride In 300 mi of dried tetrahydrofuran, a solution of 112 g 
30 of ethyl N-triphenylmethyl-4-p^eridlne-cart>oxylate In 400 ml of dried tetrahydrofuran was added dropwise under Ice- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solutlori under Ice-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to gh^e a coloriess solid. 
The colorless solid was washed with methanol to give 84.2 g of coloriess crystals. Recrystallization from methanol 
33 gave colorless crystals having the melting point of from 92 to 99.5*C. 





Elemental analysis for C2SH27NO 




Calculated % 


C, 83.99; 


H, 7.61; 


N. 3.92 


40 


Found % 


C. 63.79; 


H» 7.74: 


N. 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 
Reference example 3 

45 

N-TriphenytmethyW-plperidlneethanol 
[0064] 

50 Appearance: coloriess liquid 

NMR spectrum 5 (CDCyppm: 1.26(1H,br8). 1 .38(2H,br8), 1 .45-1 .58(4H,m), 1.e7(2H.d. J=12Hz), 3.0S(2H,br8), 
3.74(2H.t,J=6Hz), 7.14(3H.t,J=7.5Hz). 7.24{6H.t.J=7.5Hz), 7.46(6H.brs) 
IR spectrum v (llq.)cm-i: 3416 
Mass spectrum m/4: 371(M*) 

55 



12 



EP1 1b4 764A1 



Reference example 4 

(N-TriphenylmethyM-pipericlyOmethyl methanesulfonate 

5 [0065] To a solution of B4.0 g of N-triphenylmethyM>piper1dlnemethanol and 36.2 ml of triethylamine in 420 mi of 
dried tetrahydrofuran, 1 8 3 ml of methanesuifonyl chloride was added dropwise under ica-cooHng, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the soh/ent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

to lected by filtration and washed with methanol to ghre 90 4 g of colortess crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave coloriess prisms having the melting point of from 129.5 to 1 34*C. 



Elemental analysis for C26H2gN03S 


Calculated % 
Found % 


C. 71 69; 
C. 71 68; 


H, 6.71; 
H. 6.47; 


N, 3.22 
N. 3.19 



[0066] In accordance with the method of Reference example 4. the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Triphenytmethyl-4'plpertdyl) ethyl methanesulfonate 
[0067] 

25 

Appearance: coloriess crystals 
Recrystaltlzatton solvent: methanol - diethyl ether 
mp: 111.5-114^C 



30 


Elemental analysis for C27H3,N03S 




Calculated % 


C. 72.13; 


H, 6.95; 


N, 3.12 




Found % 


C. 72.03; 


H, 7.12; 


N. 3.14 



Reference example 6 



4-Azidomethyl-N-triphenylmethytpiperidine 

[0068] A suspension of 60 0 g of (N4riphenylmethyl-4-plper1dyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
^ in 300 ml of dried N.N-dimethyl-formamide was stirred at 70»C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed suocessivety with ethanol and n-hexane to give 42.6 g of coloriess crystals. 
Recrystaltization from a mixture of methanol and diethyl ether gave coloriess crystals having the melting point of from 
^ 103.5 to 105.5»C. 





Elemental analysis for C2J^26^4 




Calculated % 


C. 78.50; 


H. 6.85; 


N, 14.65 


50 


Found % 


C, 78.45; 


H, 6.74; 


N. 14.82 



Reference example 7 



tert-Butyl 2-(2-azidoethyl)-1 -plperidinecarboxylale 

55 

[0069] To a solution of 46.7 g of tert-butyl 2-<2-hydroxyethyl)-1-piperidlne^rboxylate and 31 .3 ml of triethylamine 
In 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesuifonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added virith water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N.N-dlmethylf onmamide were added to the resulting ciystais. and the mixture was stirred 
at 70*C for 4 hours. After the reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
5 residue was added with water and extracted with ethyl acetate. The extract was washed successhrety with water and 
saturated brine, end dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NMR spectrum 6 (DMS0-d6)ppm: 1.20*1. 32(1 H.m),1.40(9H,s),1. 48-1 .58{5H,m).1. 60-1 .68(1 H.m),1. 88-1. 96(1 H. 
m),2 71-2 7B(1H.m).3.28(2H.t,J=:6.5H2),3 80-3.86(1 H,m)A1 9-4.25(1 H,m) 
10 IR spectrum v (liq )cn)-^: 2104,1692 

Reference example 8 

4-0x0-1 -plperidineacetonltrile 

19 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrate, 11 .5 ml of chioroacetonitrtle and 
57 0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refiuxed for 10 hours. After the reaction, an insoluble 
matterwas filtered off. The filtrate was added with saturated aqueous sodium hydrogencarfoonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pale brown 
crystals 

mB spectnjm 5 (CDCyppm: 2.53(4H,t,J=6Hz).2 91(4H.t,J=6H2).3 66(2H,s) 
IR spectnjm v (KBr)cm-i: 2232,1714 
23 Mass spectrum mAz: 1 38(M^) 

[0071] In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 

Reference example 9 

30 

4-(tert-Butoxycarbonylamino)-1-piperidlneacetonitrile 
[0072] 

35 Appearance: colorless needles 

Recrystailization solvent: methanol 
mp: 147-148'C 



40 


Elemental analysis for C^2^^r4302 




Calculated % 


C, 60.23; 


H, 8.84; 


N, 17.56 




Found % 


C, 60.08: 


H. 8.63; 


N, 17.55 



Reference example 10 

45 

N'Tr1ph6nytmethyl-4-piperidineacetonitr1ie 



[0073] A suspension of 90.4 g of (N-thphenylmethyi-4-plper1dyi)methyl methanesuifonate. 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide in 400 ml of dried dimethytsu If oxide was stired at 90*C for 5 hours. The reaction mixture 
^ was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the soh/ent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tailization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138to139*C. 

59 
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Elemental analysis torC26H26N2 


Calculated % 
Found % 


C,85 21; 
C,85 35: 


H, 7.15; 
H. 7.26; 


N. 7.64 
N. 7.62 



[0074] In accordance with the method of Reference example 1 0. the compounds of Reference examples 1 1 through 
13 were obtained 



Reference 




Physieal proporties 


11 




eolerl6B9 erystalt (MeOH-EttO) 

Elemental anaSyeis for C^HaNi 
Calcd. %: C. 85.22: H. 7.42; N. 7^8 
Found %: C. B5J21; H. 7^2; K 


12 




coforiess pritms Qso-Prs^^'^Haptane} 

Qemantal analysis for O^Jtig^O^ 
Calcd. %: C, 64^6; H. 8.98; 12.49 
Found %: 0. 84J01: H. 924; N. 12.35 


13 




ooloriess crystals (iso-Pr^O) 
mp,8^-80% 

Bomontal analyab for C,,H|sNtOa 
Calcd. C. 58^9; K BM; 12.38 

Found %: C, 58.31; H, 8J)1; N, 12.37 



Reference example 14 
N-Tr1phenylmethyt-4-plperldineacet)c add 

[0075] A suspension of 21 .2 g of N-tr1phenylmethyl-4-plperidlneacetonitrile, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected t>y fittradon, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recryatallizatlon from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209*C (decomposition). 



Elemental analysis for C2BH27NO2 


Calculated % 
Found % 


C, 81.01; 
C, 80.85; 


H. 7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-triphenylmethyl-4-pipertdlneacetate 

5 [0076] A suspension of 23.6 g of N-tr1phenyimethyh4-piper1dlneacetic acid, 1 6.9 g of potassium cart>onate and 5.0 
ml of ethyl bromide in 230 mi of dried N.N-dlmethylfonnamide was stln-ed at 90'C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals, Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 166*C 

10 ^ 



Elemental analysis for C28H3^N02 


Calculated % 
Found % 


C. 81.32; 
C. 81.08; 


H, 7.56; 
H. 7.69; 


N, 3.39 
N, 3.43 



13 

Reference example 16 
4,4-Ethylenedioxy-1-piperidineacetonitrile 

20 [0077] A solution of 10.0 g of 4-oxo-1-piperidlneacetonltrlle, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toiuenesulfonic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to give 12.8 g 

23 of a colorless liquid. 

NMR spectrum S (CDCyppm : 1.78(4H.t.J=6H2).2.69(4H,t.J=6H2),3.52(2H,s),3.96{4 H,8) 
IR spectrum v (llq.)cm-^: 2230,1094 
Mass spectrum m/z: 182(M'^) 

30 

Reference exannple 17 
4*Amlnomethyt-N-triphenytmethylpiperldlne 

35 [0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 mi of dried tetrahydrofuran, a solution of 47.7 
g of 4 azidomethyl-N-tr1phenylmethytpiperldine in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 houra. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under tce-coollng. An insoluble matter in the 
mixture was filtered off, and washed wtth tetrahydrofuran. The filtrate and the washings were combined and concen> 

40 trated to give 48.1 g of a colorless liquid. 

NMR spectnjm 5 (CDCIajppm: 1.14(1H.brs),1.36(2H.bns).1.48(2H.qd.J-5,2.5Hz).1.68 (2H.d,J*11.SH2),2.59(2H, 
d.J=6Hz).3 10(2H,bre).7 14(3H.t.J=7.SH2).7.25(6H,t.J=7.6Hz ),7.47{6H.bre) 
IR spectrum v (liq.)cmri: 3056,3028 
43 High resolution nruss spectrum: Analysis for CssHjaNa 

Calculated m/z: 356.2252 
Found nVz: 356.2250 

50 Reference example 16 

4-(2-Amlnoethyl)-N-triphenylmethylplperldlne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
55 g of concentrated suHuric acid In 1 00 ml of dried tetrahydrofuran was added dropwise under Ice-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyM-p^erldlneacetonitrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooHng, and the mixture was stirred at room temperature 
for 6 houra. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under lceK»oHng. An Insoluble matter in the mixture was Altered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the soh^ent was evaporated to give 71 4 g of a colorless liquid 

5 NMR spectrum 5 (CDCyppm: 1. 1 8(1 H.brs).1.35(2H.brs).1.40(2H,q.J-7.5H2),1. 48(2 H,qd,J=11.5.3Hz),1.63(2H, 

d.J=11.5H2).2 67(2H,t.J=7 5Hz),3.05(2H.brs),7.14{3H.t,J=7. 5H2),7.24(6H,t.J=75H2),7.47(6H.brs) 
IR spectrum v (liq )cm-^ 3060,3032 
High resolution mass spectrum: Analysis for 620^30^2 

10 Calculated m/z: 370.2409 

Found m/i: 370.2400 

[0080] In accordance with the method of Reference example 1 8. the compound of Reference example 1 9 was ob- 
tained. 

15 

Reference example 19 



4-(3-Aminopropyf)-N-triphenylmethytplperidine 



20 [0081] 

Appearance: coloriess liquid 

NMR spectrum 5 (DMSOdJppm: 0.96-1 .05(1 H,m).1 .1 9-1 .35(6H,m),1 .41 ( 2H,q.J-1 1 .5H2),1 .62(2H,d.J=1 1 .SHz), 
2.47(2H,t.J=6.5H2),2.93(2H.d,J=11.5H2)7.15(3H,t.J=7.5H2)72B(6H,t,J=7.5Hz)7.38(6H.d.J=^ 

2S IR spectrum v (llq.)cm-i : 2972,2920 



Reference example 20 

tert-Butyl 2-(2-amlnoethyl)-1-piperidinecart>oxylate 

30 

[00821 A suspension of 43.0 g of tert-butyl 2-(2-azidoethyl)-1-piperidInecarboxyIate and 2.15 g of 5% palladium on 
carbon In 215 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was nitered off. and the filtrate was concentrated to give 37.2 g of a coloriess liquid. NMR spectrum 5 (DMSO- 
d6)ppm: 1 .20-1 .30(1 H,m). 1 .38(9H.S).1 .45-1 .58(4H,m).1 .72-1 .82(1 H.m),2.34-2.47(2H.m).2.66-2.76(1 H,m),3.1 8(2H.t. 
35 J=6Hz),3.78-3.85(1H,m),4 13-4. 20(1H,m) 
IR spectmm v (llq.)cm-V 2978,2936,1692 



Reference example 21 



40 1 -(2-AmlnoethylH.^thy ton««oxyplperidlne 

[0083] A suspension of 1 2.7 g of 4.4-ethyIenedioxy-1 -piperidineacetonitrile. 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanolic solution of ammonia was catalytically hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction, the catalyst was filtered off, and the nitrate was concentrated. The resulting pale green liquid was purified 
45 by alumina column chromatography [eluting solvent: ethyl acetate ^thyl acetate - methanol (1 0: 1 )] to give 10.1 g of 

NMfT^SSili (DMSO-dB)ppm : 1.58(4H,l,J=6Hz),2.37(2H.t.J=6.5Hz).2.42(4H.t,J= 6Hz).2.57(2H,t.J=6.5Hz).3.84 
(4H.3) 

IR spectrum v(llq.)cm*^: 2956,2884,1094 

50 [0084] in accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 
25 were obtained. 



55 
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Reference 
example 




PhysieftI properties 


22 




eolorieee liquid 

NMR spectniiiid(DMSO-igppm:1.02-1.12(1H^).1 
.1 e-1.50(14H.mXl 53-1 .60(1 H^).1 .70-1.77(1 Hjn)X 
5S(2H.tJ=75Hz)X75-2.83(1H.m).3.85-3.78ttH^) 
IR spectrum X^Olq.) cm'^ -^980^936.1 692 


23 




bluish creen liquid 

NMR apectnimd(DMSO-d«)ppm:1.40(9H^).1^2. 

00(2ain)^50-2.65(1H^);2.75-2 J0(1 H,in)^.90-3.5 

0(4H^}^.60-3J0OHjn) 

[R epectruni yQiqJ cm**:1700 


24 




dark green liquid 

NMR spectrum 5 <CDCI,)ppm:1 .1 5(2H Jbrs) J .45(9H. 
e) J .86-2.00(2H^)^.00-2^»im)^3(>-250(2Hm) 
^.80"2^4Km).3.40-3.60(2am).4.46(1 tibrs) 
IR epeetrum If (HqJ om** .3332,1 692 


25 


Boc 


edoHees liquid 

NMR spectrum d (DMSO-d,}ppm:1.38(9H^),1 .58-1 . 

66(1 KmXl .68-1 .90(5KmU.47(2HX%l=7J5Hz>^.13-3 

^(2H^),3.6a-3.76(1 Km) 

IR spectrum vOiqJ cm'^*:2972J!876.1696 

SpacHio roMion 

[at" : -54.3* (c=0.1. DMSO) 



Reference example 26 
5,7-Dlchloro-6-nltrothieno[3,2-b]pyf1dlne 

[0085] A mbrture of 24.8 g of 4,5-dlhydro-7-hydroxy-8-nltrothleno[3^-b]pyridine-5-one and 87 ml of phosphorus ox- 
ychlorido was stirred at 60*C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (1 0:1 ). and then the solution was poured Into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to ghre brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an eluting solvent to give 10.6 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97*C. 

NMR spectrum 5 (CDCyppm: 7.81(1H,d,J=5 5Hz).8.07(1H.d.J=5.5H2) 

IR spectrum v (KBr)cm-i : 1 540. 1 368 

Mass spectrum mfz : 248.250,252(M-^,9:6:1) 

[0086] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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Raforonoe 




Physioal proportias 
CReerystalDzation servent) 


27 




pala broMm crystals 

NMR speetniRid(CDCI,)ppm:7.67(1H.4d,J=9^ 
5Hz).8i>8(1H.d.J=9H3E).8J24(1H^.J=2.5Hz) 


28 




brown erystaJs 

NMR 8pe0tniiiitf(DMSO-dJppni:2.82(3H^),7.7 
8(1H^d.J=S^X7^6(1>iil.i»Hz)Ji)5(1H^.J= 
9Hz) 


29 




paJe brawn orysUls 

NMR apactnim d (COCUppm.-4.01 (3H«}.7.42(1 H 
.d.J=UHz}.7.55(tHM^^Hz).7.99(1liil.^8 
Hz) 


30 




yaliow cryatalt Ga»-ROH) 
mp. 182- 183^ 

Qamantil anriysis far (V^Ci,NaO, 
Calod. 9: C. 39J7: H, U4; 17^ 
Found %: 38^7; H. tJI2; H, 17^9 


31 


OX 


pale brown plataa Cn-Haxana} 

Bamental analysia for C^CliNxOx 
Calod. 9: 0, 43.75; H. 3Jt«: N. 11^ 
Found Ic C. 43 J7; H. 3J»2: N. 11.44 


32 




pala ya9ew plataa (n-Hanna) 

Bamantaf anaJyaia for CaH«CI,HiO, 
Calod. «: 41.23; H. 2J59; H, 12JD2 
Foia«d t: C. 41.12; H. 2.84; K 12.01 



Reference example 33 

2-Chloro-3-nltr(>-4-[2-(N-tr1pheny1nie%l-4i>ipertdyl)ethylamlno]qulnoim 

[0087) To a solution of 22 6 g of 2,4-dichloro-3-nltroquinollne and 13.0 ml of triethylamlne In 60 ml of N.N-dimethyl- 
fomnamide, a solution of 23.0 g of 4-{2-aminoethyl)-N-triphenylmethylpipehdin6 In 40 ml of N,N>dimethylfomiam{de 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. RecrystaDizatlon from a mixture of 
N.N-dimethytronmamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 *C (de- 
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Elementai analysis for C35H33CIN4O2 


Calculated % 
Found % 


C. 72.84; 
C. 72.64; 


H, 5.76; 
H. 5.60; 


N. 9.71 
N. 9.82 



[0088] In accordance with the method of Reference example 33; the compounds of Reference examples 34 through 
60 were obtained. 
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RefvrBiice 


B 


R* 


rn 


Phyileal propcrtfos 
(Reorystalllzatson solvent) 


34 


a 


'"Ok 


2 


yellow cryetBie(CHxClx-iso^rtO) 
mp J 86^1 995^ (decompoaHion) 
Qsmental analysb for C^HadsH^Oj 
CakdJL C. 08.74; K SJtl: N. 9.16 
Found ScC. 88.47: H. 5.31: N. 9.18 


35 


H 




1 


yellow ciyrtiie(MeOH-THF) 
mp jl143-225% (deoompoeition} 
Elemental anelysie for C»4HnCIH40s 
Calod.S: C, 12S2: H. 5^5; N. 9.95 
Found %:C, 7234; H. 6.62; K 9M 


38 


H 




3 


yaflow orysteieOileOH-ieo-Pr^O) 
mp,1783-1 831^ (deeompotition) 
ElementJd anelyaie for CMH|sCIN40t| 
CelodX- C. 73.14; H. 531; K 8.48 
Found %: 73.33; H, 6.04; 9.38 


37 


H 




2 


yellow orystaleOleOH) 
nip,12B.»-129j5lC 

Bementai anaiyais for CsHu CIN40« 
CakdJK: C. 85JI1; H. 5.93; N. 13.19 
Found %: C, 84J6: H. 8.03; N. 13.27 


38 


H 




0 


yellow cryetalsCAoOEt) 
mp. 1 99*202*t^ (deoomposftion) 
Bementai widyeaa for C|«HbCIN«0« 
CaledS: C. 68.09: H, 5.70; N. 13.77 
FoimdS: 58j04; H, 5.88; N. 13.77 
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Reforenca 
examplo 


B 


W 


Physical properties 
(ReorysUllization sotvent) 


39 


CI 


CH 


yellow cry8tais(MeOH) 

Elemental analysis fpr CnH|aClsM404 
CaledS: C, 53.74; 5^; N. US4 
Fbund%: C. 53.61; H. 5^; N. 1 1.67 


40 


Mo 


CH 


yeOowish orange crystals (MeOH) 
nip,185-*186% 

Elemental analysis for CaHaClN404 
Cdcd.%: C. 56.86; H, 6^1; N, 12.46 
Found%: C, 58.72; K 6.60; N. 12.39 


41 


MeO 


CH 


yellowish oranae crystala (MeOH) 
mpj 835-1 84 

Elemental analysis for CnHaCIN408 
CalcdJ: C. 56.83; H, 6.29; N. MM 
FoitfuK: C, 56J0; H, 6.34; N. 12i» 


42 


H 


N 


yeUow erystala(AcOEt-EttO) 
mpJ57.&-161'C 

Elemental enalysis for C|gHnCIMB04 
CalciLS: C. 55.11; H, 9M; N, 16J)7 
FoundX: C, 55.18; H, 6.10; K 15^6 
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Reforonce 






Physical propartias 


43 


CI 


•-a 


yallow cry«tala(AcOEtriao-Pr,0) 
iiip,133-134% 

QemonUt analysis for CsiHtTCINtOf 
Calcd.X: C. 57 J9; H. 8^6; M. 12.88 
PnimcflL* n 57^9* H 6^: N. 12J5 


44 


Ma 


•XX 


yellow orysta]s(EtOH} 
mp,138-l385*t: 

Qamental analyala for CxiH»N«04 
CalcdS: C» 83.75; H. 7^; N» 1352 
FounoS: U, 09./u; ri. /.^, n, i^.^ 


45 


CI 


■ a 

Bee 


yallow naadlaa (AeOEt-rr-Haptana) 
mp.148^148'C 

Elamantal analyaia for CxiHt7CIN404 
Calcd-X: a 57.99; H. 6^8; N. 12^8 
rounoK C, ooJM. n, o^/. w, mams 


46 


CI 




yellow cry»tiiaGa«^-Pr,0) 
iiipJ21-122^ 

Bamantal analysis fbr C|,HnCIN404 
CaledS: 0. 57.99; H, 8J19; M, 12.88 
FoundX; C. 58i>4; H, 8^; N. 1252 


47 


CI 




yallow pnains QyiaOHHsir-Pr,0) 
mp.l55-157lD 

Elamantal analysis for C»HsCIN,04 
CalcdJfc C. 55.11; H. 8j31; M. 18J)7 
Found%: C. 54.92; H, 5.89; M. 18.00 
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Rofwronce 
example 






Physical proporties 

f ♦ alti jmIi^h ■fill ■^■>t' I 


48 


CI 




yellow crystals (MeOH) 

mp.ne^m^t; 

Elemental analysis for CaoHoCIK409 
Cafed.%: C. 54.98; H. 5.77; N, 12.82 

CMianjMt- f* KA ftC* U IC 7ft- M 19 lift 


49 


CI 


Ox. 


yellow needles (AoOEt-tso-PrtO) 
mp,150-15D.5% 

Elemental analysis fior CnHstdNgO^ 
CaledJK: C, 50.08; 0.27; 15.57 
FoundS; C. 55.92; n, 0.10; N» 15.59 


50 


Ma 




yonow crystals (AoOEt) 
mpJSI-ISIJTO 

Elemental analysts for CBH31N9O4 
CaiedJl: C, 61.52; H. 7.27; N. 16.31 
Found%: C. 61.33; 7.14; N. 16.29 


51 


a 




yeuow line neeoies xAcwcineo^r'rjv// 
im>,119.5-123*t 

Elemental analysis for 0,sHs,CIM404 • 
1/4IM> 

CalcdJK: C» 54.41; H. 5.45; N, 14.10 
Found%: C. 54.00; H. 0.45; N. 14.10 
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^5 


Referenda 
axampla 




m 


Physical properties 
(Rttoiystalltzstion solvent} 








yellow prisms (AoOEt-it-Hoptane) 










inp,121-123% 


10 


52 


2 


BamenUl analysis for CtiHtidNfO, 






Calcdl- C, 54.78; H. 5.48; M, 15.97 
Founiflk C, 54.70; H, 5J1; N. 15if3 










yellow orystals (MeOH) 


15 


53 




2 


mp.123-124t: 

Elemental analysis for Ci9Ht7CIN40, 








CalodV: C, 5350; a 6J>0; N. 18.84 


20 








FeunA: C. 53.44: H. 4.94; N. 16.80 










yellowiah brown orystala OleOH) 










mp.l63-184'C 


25 


54 


3 


Elemental anatysta for C,aHtaCIN40a 








Calcd.%: 54.78; H, 5.48; H. 15.97 
FoumO: C. 54.79; a 5.38; N. 15.95 


30 








yellowish brown orystaie (MeOH) 










mpJ45-148*C 




55 


2 


Elemental anelysie for C,9HitCtN40s 


33 






CaledS: C. 57.40; H, 5.72; N. 16.73 
FoundSk C. 9723; H, 5.75; N. 16.74 










yellow orystals Qso-PTsO) 


40 








mp,1023-l03% 




56 


2 


Elemental analysis for C^»H,7CIH402 








Calcdl: C. 58.18: H. 5.34; H. 17.47 


45 








FouncO: 56.14; H, 5J7; N. 17.41 



50 
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axample 




Physical propartias 
(Racrystalltzation aolvant} 


57 




yaflow prismt Gs9-Pr207rr-Heptam) 
inp,96-96% 

Eiamantal analysis for CnH0CIN4O4 
CalecLX: C, SIJOU; H. 5.96; N. 13.31 
FourwO: %7M; H, 5.92; 13^6 

Spaeific rotation 

[al>»:-97J* (c=«.1,DMSO) 


58 


Die 


paJa yallow crytais (MaOH) 
mpJ35-135.5% 

Eiamantal analyais for Ci,H,tCIN404 
CalodJL- C. 57.46: K 7.12: N. 12.76 
FoimdX: C. 57^; H. 7.15; N. 12.74 


59 




rad liquid 

NIIR apaotrumd(DMSO-d0}ppni:O.9SC2H^.J 
=1 2.5H2),1 ^0-00(1 H,mXl .41 (9H,aXl 59(2H, 
<I.J=12.5HzU.04(2H^uin.J=8Hz)^.60-2.72(4 
KmU.79(2HX J=«Hz};^.d3(2H.t J=aHz).3.21 (2 
H^,^6.5Hz),3.89(2H.d.J=12.5Hz).6.52(1HXJ 

IR spaotnim l^Oiq.) cm**:1 688.1520.1 366 


60 




orvi|9 crystals Qsar-PrOH) 
nip.14B.5-150% 

Qamantal analysis for C,9HaClN404S 
CalodJL C, 51.75: H. 5.71; N, 12.71 
Founds: C, 51.64; H. 5J0; 12.69 



Reference example 61 

3-AminO'2-chloro-4-[2-(N-triphenylm6thyl-4-ptper1dyl)ethylaminoIqulnollne 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22 3 ml of methanol in 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydhde was added portionwise under ice-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nltro-4^2-(N-triphenylmelhyl-4-plperfdyl)8thylamlno]quinollne In 300 ml of telrahydrofuran was added to the mixture. 
Successively, 8 35 g of sodium borohydride divided in four portions was added portionwise. and the mixture was stired 
at room temperature tor 1 hour. The reaction mixture was added with 50 ml of water and an Insoluble matter was filtered 
off. and then the extract was concentrated. The residue was added with water and extracted with ethyt acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with Isopropanol and dllsopropyl ether to give 20.1 g of pale green crystals. Recfystallization from Iso- 
propanol gave pale green crystals having the melting point of from 11 6 to 121 *C. 





Elemental analysts for C35H35CIN4 




Calculated % 


C, 76.03; 


H. 6.45; 


N, 10 24 




Found % 


C. 76.74; 


H, 6.54; 


N.1017 



[0090] in accordance with the method of Reference example 61 . the compounds of Reference examples 62 through 
88 were obtained. 
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RoferBnce 
examptQ 


B 




m 


Physicsl propertioa 
(RscrystiriRzstlon solvent) 


62 


CI 




2 


coloHaM crystals (ElOH) 

Qemantal analysis for CbHmCIsN4 
CalcdJk C. 72^8: 5.89; H. 9.63 
Found%: C» 72.45; H. 8.17; H. 9^4 


83 


H 




1 


brown nquld 

NMR spactnBnd(DMSO-di}ppm:1^0-1.4S(3HjnXl 

.49(2H j|.J=1 1 JSHtiA JZ{lHjd,^% 1 <5Hz}4.18(2H.tJ 

=7Hz).4^9(2H.s}^.09(1H,t.J=7Hz)J.I4OH.t,J=»7J5H 

z) J47(8HXJ=7-5H2).7 J»-7.45(8Han).7.66(l HjA^ 

Hz).7.99(1H^^Hz) 

IR spoetrum vQlO om'^rSaSB^B 


64 


H 




3 


ooloriass crystals QsoHPrfO) 
mp.149-158% 

Elamantal analyaia for C,,H,7CIN4 
CalcdX* C. 77i»; H. 6.65; N. 9.88 
Foumff: C. 76.83; H. 6J1; N, 8.97 


86 


H 




2 


brown Bquid 

NMR spootrum d (CDCl,}ppni:1.20-1 .5(K3KmXl.60( 
2H,ii.a=7.5H2).1 .6«(2H,d.J=1 lH2},1.94C2H,t^l1 Hz), 
2.88(2H^,J=ltlfa)^J27C2H.q,J=7.5H2).3.49<2H^),3.7 
9(1HxJ=7.6lfe).4JD6(2librs)J.20-7.35(5Hjn)J.46(1 
H.td,J=8.1.5H2).7.48(lH,td.J=8,l^H2).7.74(1H.dd^ 
8 J.5Hz) Jj88(1 H AJ=8.1 JSHx) 
IR spaetrum I^OlqJ om~**^3«) 
Mass spaotrum m/z:384^960yr;3:1) 



BOCI 
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RoferoncB 


B 


W 




Physieai properties 




examplt 


m 


(ReorystaUization solvenO 


5 










ooloHeB* orysUlt (AoOEt"i'wPrtO) 
mpJ87-ia75X 




68 


H 


CH 


0 


Elemental analyt It for C,9H0aN4O2 


10 










CilodS: C. 80^; H, 8.69; H, UJBfJ 
FouiiA: a 60.47: H. 6.83; N. 14.81 












eoioHess erysfcale Obo^-PtsO) 


15 










RipJ54-195^ 


67 


CI 


CH 


2 


Qemental analysta for C„HnCI^40t 
CalodJb: C, 57.40; H. 8.42: N. 12.75 
Foundt: C. 87.31; K 8^7; N, 12.80 


20 










eelorieas erystala Qaa^tO) 
fnp.120-129.5\: 




68 


Ma 


CH 


2 


Elemental analysts for C^ViCIN«02 


23 










CalodJI: C. 83117; K 7.48; N. 13.37 
Found!: C, 83i)2; K 748; N, 13.33 












ooterieas erystala Cso-PrsO) 


30 










mp.1403-14l1C 




89 


UeO 


CH 


2 


Qemental analysis for C^I^CIM«0, 
CalcdS: C, 80.75; K 7.18; N, 12J8 
Found!: C, 80.81; K 7.17; N. 12.81 


33 










brown liquid 












NIIR spectrum tf(CDCgppm:1.14C2H.qd.Js12^Hz}.1.40- 












1.48(1 1H.m),1.SO-1.70(SH^);t87(2H.t«l==12Hz).3.40(2H.t. 


40 


70 


H 


N 


2 


a=7.5Hz).4.07(3HJirs)J.39(1 H.dd.J=8 J,4.5Hz}jBJZ0(1 HM 

^4jtHi)J.91(1H4d^J.2Hz) 

]R spaotrum I^OIqJ cm'*-.3344^928J894 


45 










Mass apeotrum m/z:405.407Qr,3:1) 




29 



EP1 104 764A1 



Refarsnca 
example 






Physical properties 
(RecrystaBization sofvent) 


71 


CI 




colorleaa crystals (AcOEtHao-PrxO) 
mp,1 153-1 10*t 

QamaniaJ analysis for CsiH»CIN«Os 
CalodS: C, 8U9; H, 722; iZM 
FoundX: 0, 61J9; li 7^8; N. 13.73 


72 


Me 




odoHess orystals Csor-PrsO) 

mp,132.5-134.5lC 

Elemental analysis for C^JtijJHfit 
CalcdS: C. 68.72; a 8^38; N. 14.57 
Found!: C, 88.85; H. 8.85; N. 14.48 


73 


CI 




cdorlsss prisms 
aso-PrtO-n-Hsptans) 

mp.iofr-iicrc 

Qementri analysis for Cx,HnC)M40s 
Ca!od.%: C. 82J:9: H, 122: H. 13.84 
Foumtt: C. 82.18; H. 7.42: N. 13^1 


74 


CI 




colorleaa crystals Oso-PtsO) 
mp,104^108nc 

Elemental analysis for Ct,HaCIN40t 
CaledA: 0. 82^9; K 7.22; N. 13.84 
FoumO: C. 82.11: H, 7.35; N, 13.79 


75 


CI 




colorless prisms (AcOEtHso-PrxO) 
mp.1 28-1 28.5*^ 

Bemsntal analysU for CmH»CIN.02 
Calcd.X: C. 59.18; H, 8J5; N. 17.25 
FoMndft: C. 59.18; H, 8.84; fi, 17.15 
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Reference 
example 






Physical properties 
(RecrystalKzation solvent) 


78 


CI 


BocN. Is^ 


green liquid 

NMR spectrum d (CDCgppm:1 .47(9H.s).1 .78( 
2H,Q,J=6Hz3^.6B\ 1 H^brs}^ J9u H4>rs;,3.30-3. 
40(1 H.m),3.5D-3.55(1 H,inX3.5S-3.70(2H.mX3.7 
5-4.05(3H^),4^7(2H*fs).7.4a-7.50(2H^X7J 
0(1 ad.^75Hz).7 J0(1H.d.J=7^Hz) 
IR spmrtnimt^aifi.) cm~*:3356.f6d8 
Mass spectrum m/z:406,408ar^:1) 


77 


CI 




brown liquid 

HMR 8pactnimtf(CDCI»)ppm:1.4a-1^5(2H,m) 

»1.48<9H,9).2JDa-2JD$(2H,m)^15-U5(2H^)a. 

4«2H,tJ^3lte)^a-2.90(2H.m).3.35(2HX^ 

5^H2),3.53(1HJbrsX4J4(1H^rsX4.49(1HJbr»),7 

.4D-7-50(2H^).7^5-7.90(2Hjn) 

IR speotrumyQiqJ cm~^:3356.1694 

Mass spectrum m/z:419.421(M^^:1) 


78 


Me 




arsen liquid 

NMR spectrum 8 (C0Cla)ppm:1 .40*1 .60(2Hjn) 
.1.48(9H.s)Z00-2.tO(2H^);t1O-2^5(2Km)JL 
^e\zn,t,»^aJ>ttzjpie^on,s/,*.DP^«j»uv*n,in/^ 
^5(2H.tJ=55H2)4.54{1HJ>rsX4.13(2H*rsM.4 
9(1HJbrs),7.38(iat.J=85H2).7.44(1H.t.»>=8^H 
r),7-89(l H.d^5Hz),7 J1 (1 H.d, J=8.5Hz) 
IR spectrum I^OiqJ cm'^:3352.1704 
Maaa spectrum m/2:399(M^ 
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Reference 
example 




m 


PhyslotI properties 
(Recryatdlization eohrenO 


79 


II ^ 
Boc 


2 


coloriess pletee (AoOE^iev-PrfO) 
iiip.104-105% 

Qemontel analysis for C»Ht7CIN40s 
Caiod.S: C» 61.45; H. 0.96; N, 14^ 
FounA: 01.43; 6.81; N. 14.35 

Specific rotatien 

Icx]o» ; -20.9* (o=0.1. DMSO) 


80 




2 


edofiesa crystals Gso-PfsO) 
mp.96J5-99*C 

Bemental analysts for C^^CXti^Qt 
Catod.^: 58^8; H. 6.39; N. 15.44 
FoundV C, 59.30; a 8.87; N. 15.30 


81 




2 


oolorleea orystais (AflOCi) 
inp.120-128% 

Bementai anslysis for C)«HxtCIN40 
CaSedJb- C 59^0: H. 6.60: N. 17.48 
FoundX: C. 59.71; H. 6.87; N. 17J2 


82 




2 


yellQrwish browm liquid 

NMR 8peotrumd(C0CI,}ppm:2.49(2H.tJ=5Hz),2^ 
•'2.60(4H,m),3.30-3.40aH^}.3.75-3.85(4H^X4.38(1 
HJirsX430(2H.brs)J.44(1H.td^.5.1Hz).7.48(1H.trf 
. J=8.5 J Hz).7^9(1 H^.J=8j6.1Hz}.7.91 (1 H.dd,J=8.5. 
1Hz) 

ff% spadnim yQloJ em~':3348 


83 


a 


3 


yellowish brown tkiuSd 

MMR speotnim 6 (COCI,)ppffl:lJB9(2H^iijn.»>=6Hz);Z 
.49-Z.60(4lim)2^H.tJ=8Hz)^^C2H.tJ=6Hz)^ 
78(4H.t, J=4.5Hz),4J50(3Hi>r«).7.44(1 H.td.^7.5.1 Hz) 
.7.47(1 H.td,Js7.5.1 Hi) J J3(1 H^d. J=7.5.1 Hx),7.90<1 
H.dd.J=7J.1Hz) 

IR spectrum vClq.) cm*'*:3344 
Mass speetrum in/z:320.322ar. 3:1) 
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Rofof ttnco 
examplo 




Physicsl properties 


84 




greereeh brown tlquid 

(4H^)Z35-2.«)(4H^)Z38C2H,tJ=5H2)^.37(2H.tJ=5H 
z).4 J1 (1H J)raX4.e7(2H*r») ,7.44(1 H.td. J=7.1 H2).7.47(l K 
td^7,1Hz).7J7(tH.dd.J=7.1H2),7^IHJd.J=7.1H2) 
IR speotnirn vQiqO em~*:3432^340 
Maes spectrum m/z:304^(ir,3:1) 


85 




dsric brown fiquid 

NIIR sDectnim d (CDClJbDin: t ^80-1 .80(4H jn)j2.57QH.t 

J=53Hz)^.60-2.70(4H.mX3.40(2H.t%l=^3Hz).4^7(3H4iri 

X7.43(1H.td,J^7^;EH2).7.46(fH.td,J»7^M.7^7(1H,dd, 

J=7 j;2Hz).7 J3(1 H^^7.5^z} 

IR Bpeotrum vQiO cm'^'-.34363348 

Mass spectnon m/z:290,292(M^,3;1} 
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Rafisrence 
axamplo 



Physical properties 
(Recrystailization solvent) 



BocN 



86 




colorless crystals (iso^PtjO) 

Elemental analysas for CnHaCIN402 
CalcdJk C, 61.67; H. 8.13; N. 13.70 
FoundX: 6152; H, N, 13.65 



87 



BocN 




colorless crystals 

(CtCHiCHiCHse-PrsO) 

mp.141.6-1425% 

Elemental analysis for a2oH„CIN402 
Calcil.%: C, 60^2; K 7.81; N» 14.19 
FouniA: 60.63; H. 7.60; 14.03 



Boon 



88 




gray orystata (AoOEt) 
mp,168-169% 

Elemental analysis for Cf^HnCIH^OsS 
CaledJb 5553; H. 6J2; N. 13.63 
FounA- C. 5554; H, 6J7; 13.63 



Example 1 

4-Chloro-1-[2-(N-triphenytmethyl-4-piperidyOethyq-1H-(mldazo[4,S-c]'quinollne 

[0091] A solution of 1 9 9 g of 3-amlno-2K:hloro-4*(2-(N-triphenylmdthyl-4-plpertdyl)-ethylamlno]qulnollne. 24.1 ml of 
ethyl orthofomnate and 0.68 g of p-totuenesulfonic add monohydrate In 200 ml of toluene waa refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dlisopropyl ether to give 16.4 g of 
colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5*C (decomposition). 



Elemental analysis for C36H33C1N4 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H. 5.97; 
H. 5.98; 


N. 10.06 
N. 9.95 



Example 2 

4-Chloro-2-trifluoromethyl-H2-(N-trfphenylmethyl<4i)lperidyOethyqOH-imidazo^^ 

[0092] To a solution of 2.50 g of 3-amlno-2-chloro-4-[2*(N-triphenylmethyM-plperldyOethylamlnoIqulnGllne and 0 78 
ml of triethylamlne in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trtfluoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under rce-coollng, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successiveiy with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesulf onic acid monohydrate in 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evapoiBled, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by fUlratlon to give 1 79 g of colorless crystals. 

NMRspectriJm5(DMSO^pprn:1.35-1.55(3H.rn).1.59(2H,q^»11Hz).1.77(2H.^^^^^ 90(2H.m).2.98(2H. 
brs),4 75(2HXJ=8.5H2)7.17(3H.tJ=8H2)7.30(6H,t,J=8Hz)7.41(6H.br8)7.84{1H.tdJ=7.5^^^^ 
J=7.'5.2H2),8.16(1H.dd.J=:7.5.2H2).8.34(1H,dd.J=7.5.2H2) 



Example 3 

tert-Butyl 4H2-(4-methyl-2 -phenyl-1H-irnida2oI4,5^:lqulnolln-1-yl)e!hyl]-1-plperldlnecarboxylate 

[0093J A solution of 0.65 g of tert-butyl 4-(2-{(3-annino-2-niethylqulnolln-4-yf)amlno]-ethyl)-1-piperidinecarboxylate, 
0.29 g of ben2aldehyde and 0.08 g of 2,3-dlchloro-5,6-dlcyano-1 ,4-ben2oqulnono In 5 ml of tetrahydrofuran was stirred 
at room temperature lor 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonato 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and drted. and the sohfent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting solvent, and washed with diisopropyl ether to give 0.65 g of a colorless solid. Recrystaltoation from diisopropyl 
ether gave colorless crystals having the melting point of from 1 46 to 1 46S'C. 



Elemental analysis for C29H34N402 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H.728; 
H. 7.54; 


N, 11.91 
N. 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 




B 


m 


Physical properties (Recrystalllzation solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp^-239*C (decomposition) 
Elenriental analysis for CjsHj^CIN^ 
Ca!cd.%: C. 77.40; H, 5.75; N. 10.32 
Found%: C, 77.35; H. 5.79; N. 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,165-168*C (decomposition) 
Elemental analysis for C4^H35CIN4 
Calcd.%: C. 79.53; H. 5.70; 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp^66-268*C (deconposition) 
Elemental analysis for C36H32CI2N4 
Calcd.%: C, 73.09; H, 5,45; N, 9.47 
Found%: C, 73.15; H. 5.54; 0.41 



35 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystallization solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CH2Cl2*EtOH) 
mp^46.5-249»C 

Elemental analysis for C42H37CiN4 
Calcd.%: C. 79.66; H. 5.89; N. 6.85 
Found%: C. 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp ,227.5-231 (decomposition) 
Elemental analysis for C43H39CIN4-IMH2O 
Calcd.%: C. 79.24; H. 6.11; N. 8.60 
Fourtd%: C. 79.26; H, 6.09; N, 8.55 



15 



20 




25 


Example 


R^ 


B 


RA 


m 


Physical properties (RecrystelllZBtlon solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,1 24.5-1 25'C Elemental analysis for 
C24H25CIN4 Calcd.%: C, 71 .19; H, 6.22; N, 1 3.84 Found%: C, 71 .22; H, 
5.97; N, 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-256'»C (decomposition) 
Elemental analysis for C2eH27ClN402 Calcd.%: C, 87.45; H. 5.88; N. 12,10 
Found%: 0. 67.42; H. 5.88; N, 12.02 


35 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp,188-189*C Elemental analysis for 
C22H27CIN4O2 Calcd.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63,45; 
H, 6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193*C Elemental analysis for 
C29H3oCl2N402 Calcd.%: C, 64.00; H, 5.75; N, 10.66 Found%: C, 64.04; 
H. 5.59; N. 10.61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp, 182.5-183.5*0 Elemental analysis tor 
C29H33CIN402 Calcd.%: C. 68.97; H. 6.59; N, 11 .09 Found%: 0. 68.91 ; 
H, 6.41 ;N. 11.06 



50 




55 



EP1 104 764A1 







n 
0 




w 


Physieal pffopartias 
(Rec/ystfllBzation solvent} 


5 










ootodtss orymtals (AoOEt) ^ 




14 


llsO 




CH 


inpJS83-189JX 

Elsmantai analym for C9HnCIM40, 


TO 








CaiodI: 0. ea^; H. 8 J8; N. 10.75 
FoimA: 0. 68.70: K 8.42: K 10.70 












oolorloos crystals QUtoOH) 


75 


16 


H 




N 


inpJZ25J-2275^(dooomposttlon) 
Elemofitai snaiysis for C^jH^ClNsOt 










Calod.1: C, 86^1; H, 8.18; N. 14.23 


20 










FouniA: C. 65.85; H. 8.21; 14.21 










colorloss crystals(AoOEt-rt-Hsptarw) 




1« 


H 




CH 


mp.188-181% 

BswMiUI analysis for C^HbiCIH^Os 


25 








Calod5: 0. 88.49; a 8.38; N. 11.41 
Founds: C. 68^; H, 8.27; 11 .37 












coloriess crystals (AcOEtHso-PfsO) 


30 










nrv.154>-158t: 




17 


H 




CH 


Bemsntal snaiysis for CnHbiCIN^O, 
CaledJk 0. 88.48; K 8J8: H. 11.41 


35 










Founds: C. K 8.15; N. 11.38 












colorisss oiYvtals (AeOEt) 




18 


H 




CH 


mp,1883-187.5% 

Qsmsntal snslysis far CBHnClM40, 


40 








CabdJ: a 88.40; HL 8J8; li 11.41 
Founds: C, 88.50; H. 8.43; N. 11.32 



45 



50 




37 
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Example 






Physleal properties 


19 


CI 




edorlest fine needleetAcOEt} 
mpJ86^187.5% 

QemenUl anelyeift fbr C^HvCINtOs 
CalcdX C. 65J1; H. 8.15; N. 14^3 
Foundl: C, OSJiT; n, 0.31; 14.18 


20 


CI 




colorless crystsis (MeOH) 

fnp,1d5.5-198^*t: 

QamenUl anslysis for Cs/HnCIN40, 
CslediL C, 65.78; H. 5J3; N. 11^8 
F6und%: 0. 85.73; H, 9M; N. 11.38 


21 


CI 




oolerlese erystils (AeOEHso-PrjO) 
mp.191 5-192% 

Qementai anslysis fbr CbHuCINsOs 
CslcdJl: C, 86.48; H. 6.37; N, ^ZS4 
PminHV- R AS 42- H 8^- M. 13 89 


22 


Me 




oolortess crystals CAcOEtHsv-PrtO) 
mp,164.5-165t: 

Bsmsntal analysis for C^Hj^Hfit 
CsiodJk C, 71.72: H. 7.28; N. 14.42 
FounA C. 71.40; a 7.24; N, 14^8 




38 
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Example 






m 


Physical properties 
vnecryvcaiiizmon soivonv 


23 


Ph 




2 


colortoss crystals (AcOEt-^so^PrjO) 
R9,18^188*t: 

Qamsntal analysts for OtJ^C^H^Oj 
Calod.%: 66 J8; 5J1; H, 12.48 
round*, v. Do.dS» o.N, N, 


24 


Ph 




2 


oolorfeaa orystala (lao-PrOH) 
mp,164^170% 

EleinenUI analysis for CBft^CIM40 
Calcdi: 67.89; H. 5.70; N. 13.77 
FouikO: C. 67.62: H. 5.71; N. 13.63 


25 


Ph 




2 


pale ysllewish brawn crystals (AcOEt) 

mp.182r183% 

Bemental analysis for 

CaHnClN^O -1/411,0 
CalodJt: a 66.48; H, 5.45; N, 14.10 
Found%: 66.26; H, 5.50; N, 14J}3 


26 


H 




3 


pale brown orystala (AeOEO 
nnp,130J5-131.5\: 
Elemental analysis for C|7H|9aH40 
CalodJk C, 61.72; a 5.78; N. 10M 


27 


Ph 




3 


psie brown crystals QioOH) 

mp»1635-184.5X 

Bemental analysis for CnHsCIH40 
Calod.%: C, 67.BB; H, 5.70; 13.77 
Foundl: C. 67 J1; H. 5.66; 13 JO 
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Exsmpls 






R1 


Physioal properties 
(Racryvtallization solvent) 


28 


H 




2 


paJa brown crystals (iso-PrtO) 
mp.105-105.5^ 

Elementai analysis for C17H11CIN4 
Calodik C, %4M; 8.08; N, 17.80 
Foumtt: C, 64 J3; H. 6.1 1; M, 17.72 


29 


Ph 




2 


pale brown crystals (MeOH) 

mp;226-227*t 

Elemental analysis for CnHnCiN4 
Calcd3: C, 70.67; H, 5.93; N, 14^ 
Found%: 70.44; 5.96; N. 14^9 


30 


H 




Z 


brown crystals 

NMR spectrum (CDCIJppm:1.aO-1.90(4Hjn 

)2.5&-2.76(4H,m).3.14r-3.22(2H,ni)A78-4.91(2 

fiffl) J.e8(1 HXJ=6^Hi}.7.72(1H,iJ=6 j5Hz}3.t 

3(1H3).8.22(2HAJ=^3Hz) 

Mass speotnjm in/z:300.302arj:1) 


31 


Ph 




2 


pale brown crystaia (MeOH) 
mp.l91-192"C 

Elemental analysis for C|2HnCIN4 
Calcd.%: C. 70.11; H. 5.62; N, 14.87 
Founds: C. 70.00; H, 5.9S; N. 14JB6 



40 
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Examplo 




Physical properiiss 
(RecryfltatHzation solvent) 


32 


r\ 


eolortesa amoiphoua solid 

NMR spBotnimd(DMSO-ci|}ppnd)^9(3HJ>rs}J. 

32{3HJ>rs).1.88t2HJifs)^13(1HJ>rB);i.49(9H^).4 

.82-4J2(2H,m),7.50-7.97(3H^)J.74-7.82WH,in) 

.8.13(1H^J=8,1J$Hz)^.42(1H,d.J=8Hz) 

IR speetnim V (KBr)om'^1690 

Man spa«tnim m/z:478.478(M^^:1) 

Specrfio rotation 

lalo : "80-2 (ci=0.1, DMSO) 


33 


cxX 


colorieas cryatala (AcOEt) 
mp^15-218%(docoinposition) 
Bamoiital analysis Ibr CvHisClM^Os 
CalodS: C. 87^: H. 7.13; M. It^ 
FoundX: C. 87.70; H. 7.17; N. 11.23 


34 


otic 


colorless orystals (MoOHHs^PrOH) 

mpJ85-188°C 

Elemental snatysis for Cx7HnCIN402 
CaledJk C. 87.42; K 8^1; N. 11.65 
FmindX- C 07 31* H. 8.86: N. 11^7 


35 




brown orystala (AoOEO 
mp.l 99-200% 

ElamaRial analysla for C»H»CIN40,S 
ColcdJ: C. nM; H. 5.88; N. 1127 
Founds: C. 82.74; H. 5.83; N. 11.18 



10 



15 



SO 



30 



BocN 



so 




41 
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Example 




Phyweal propartiaa 
(RacryatalHzation soivant) 


36 


Ma 


pala brown crystals (iao-PrOH) 
mp.202-203% 

Elamentai analyais for CaH^ai^Os 
CalcdS: a 64.40; K 6J1: K 
FouTMft: C. 64.39; H. 7.04: N. 12.95 


37 


rr-Bu 


coloriasa crystals (AcOEt-iso-PrjO) 
mp.1 59.5-1 60.5'C 

Qemantal analysis for C^^C\Hfit 
CaicdJk C. 66.30: a 7.49; UM 
Foiind%: C, 66.16; H. 7J3; li 11Ji2 


38 


a 


ooloriaaa orystala Oso-PrOH) 
mp.174-175^ 

Elamentai analysia for Ct^aH^Ot'UiHfi 
CalodS: C. 67JI5; H. 754; N. 11.17 
Founcffi: C. 67.08; H. 7.47; K 10.92 


39 


Bn 


colorless crystals (AeOEt-isor-PriO) 
mpj 65-1 66.5% 

Elemental analysts for CbH»CIN40x 
CaledJl: C. 68.97; H, 659; N, 11 J» 
Found*: u. 68 J3; ri 8.72; N» iDJia 


40 




ooloriaaa orystala (AoOEt) 

mp^l 9-220.5% (daoempositlon) 

Elemental analyaSa for C,bH»CIN40s-1/4HsO 
CalcdJl: 69.08; H, 6.47; N. 10.74 
Found%: C. 69^5; K 6.41; N, 10.69 
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Example 




Physical propertisa 
(Racrystaliization solvent} 


5 






coloriass crystals (MaOH) 




41 




inpJ37-t42% 

Qemontal analyais for On^O\Hfi^^\/ZHxO 


10 




CalcdS: 67.78; H. 6.07; 10.dO 
Founds: C, 67^2; H. 6.40; N, 10^2 








oolorleas crystals (MeOH) 


15 


42 




mp.l 63.5-1 57*t 

Qamental snafyais for C9HnCIN40t 
CalodX: C. 65^5; H. 6J8; N, 10.75 


20 






FoiiiiA: C. 6eM; H. 6^; H. 10.78 








oolorieaa orystaia (AeOEt) 


25 


43 


'DO 


nip.160-1611D 

Elamantal analysia Ibr CnH»aFH40,*1/8H,0 






ModS: C. 65.78; 5.96; N. 10.96 
Founds: a 6537; H. 5.67; N. 10.94 


30 






oeioriasa fine naadlaa 
CAcOEt-n-Haptane) 


35 


44 




mpJ80-l82% 

Elamantal analyaia for C|iH|0CIFN4Os 
Cdcdik C. 06J>7: H. 5.94; H, 11i>1 
FmaidS: C, 6o.10C HL 5.71; 11 Jlo 


40 






eolorlaaa orystaia (AcOEt lao Pr^O) 




45 




mp.12e-129.5t: 

Elemental analyaia for CaHvCIFI^Ot 


45 




CaiodJi: C. 66i>7; H. 5.94; 1 1 .01 
Founds: C. WM; H. 5.76; N. 11i>1 



50 
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Exampta 




Physical prapartiaa 
(Racrystallization solvarrt) 


46 




coiofiass crystals Gao-PrOH) 
mp.199J-200% 

Elomental aiuJyais for CgJtigfilFJtifit 
Caled 0. 59.74; H. 4.83; N. 9.95 
FoundX: 59J1; H. 4.89; N, 9.90 


47 




eeiorieas orystals Qair-PrOH) 

EJomantal analysts for CsBH,gC1F5N402 
CalodJ: C, 57.69; H» 4.51; N. 9.64 
Found%: C, 57J88; H. 4.56: N, 9.62 


46 


JO 


colofiass crystals (AoOEt) 
inp.199ir200jrC 

Elamantal analysis for CcHMdNvOt 
Cale<Ul: 65J1; H. 6.15; N. 14.23 
FoundK: C, 65.77; H. 5.99; N. 14J25 


48 




coloiioss prisms 
(AoOEt-n-Haptana) 

Bamantal anatysis for CfyHioCINsOx 
Calod.%: C. 65.91: H. 6.15; N. 14.23 
FoundX: C. 65.95; 6JK6; 14J24 


50 


JO 


eolorlaaa priamsCAcOEt) 
mp^13-214% 

Bamantal analyaia for Gg^OM^Ot 
CaicdX: C. 65Jlt; H. 6.15; N. 14.23 
FomOk 0. 85J7; K 6^: 14Jt3 




44 
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Example 




Otocrystallizathm solvonO 


51 




ooloriosa orystals OMeOH) 
iiip,17»-186% 

ElemontJd mnalysis for C»HnClN402S 
CalcdS: C. 04J5: H. 5.19; H, 10.43 
Foiind%: C. 64^2; 6.45: N. 10^7 


52 




colorim crystals Gao-PrOH) 
nnp203-203.5X 

Bamental analysia for Oj^it^afJHfi^ 
CalodJk C. 6231: H. 5.41: N. 10.02 
rOUfldK w» oZJft4; Fit 0.4Z; Hp V.VV 


53 


jX 


coloiiasa crystals (AoOEt) 
mp424^225% 

Elsmontal analysis for CMHMCtN40, 

Calod.%: C, 72J)f ; H, K 9M 
rounaiL u, /# iiy; n» ojci: fl» 9I.m 


54 




oolorleas orystals Gso-PrOH) 
inp.197-198t: 

Elomontal analysis for C,4HmCIN40, 
CalodA: C, TOiia: H. 6J)6; N. 9.61 


55 


p 


eolorlsss erystala (MsOH) 
nip.196.5-19rC 

Bsmental analysis Ibr OjBHttCIN^Qi 
CaledJk C. 64.93; H, 6j06; N« 1 1.65 
Foimdi: C, 6433; K 8^7; N. 11.69 
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Example 






PhysioaJ properties 
(Recryetalfizstion solvent) 


56 


p 




pels yellow orystels Qso^PrOH) 
mp.185.5-186t: 

Elemental enalyeSs for CnHnNfO, 
CdcdS; 0. 70.4t; H. 7Mi H. 12.16 
Founds: 0. 70^; H. 7.19; N. 12.13 


57 


p 


CI 


eoloHess crystals OieOH) 
mp,1515-153'C 

Qemental analysis for CnHitCIN^OsS 

CatcdJL C. 62.83; H, 5.88; 1 1 J^7 
FoumA: C, 62.77; H. 6.01; N. 11.24 


58 


p 


Mo 


pelo yellow orystels Cso-PrOH) 
inp,181 ^182.5% 

Qemental andysie for CpHnN^OsS 
CaledJk 0* 68J04; H, 6.77; N. 1 1.75 
Found%: C. 67.86; H. 6^9; N. 11.63 


59 


p 


CI 


ooloriesa oryatals (AeOEO 
mp.197-190% 

Qemental wialysts for GbH»CINsO,S 
Calcd.%: C. 60JZ9; 5.67; 14i)6 
Foumffi: C, 59.98; H. 5.54; N, 13.84 


60 


p 


ye 


colorleee crystale (AoOEt-ieo-Pr,0} 
mpJ91-193'C 

Qemental analysis for C^J^^Hfit^ 
OdodJk C, 65 J8; H. 6S4; N. 14.66 

FoundX: C, 65.34; H, 6^3; N. 14.43 
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Exainpis 




Physical properties 
(Recrystsinzatien solvonO 


61 




yeHow amcNpheus solid 

NMRspeetnira J(CDCI,)ppm: 

li)6-ia)9(mm)J-30-1.40(1H^)J4O-1.45 (2ain) 

.1.44(9H^).1^2-1^(2am)Z55-2.82ttH^)^X)5(3 

H3)A0Q-4.10(2am).4.62(2HXJ=7-6H2)J-27-7^ 

2H.m).7.61(1HXJ=7Hx).7.67-7.7U3H.in).6.14(lHA 

«^75Hz)3J24(1H.d^7.5Hz) 

IRspeotnim If (KBr)cm**:ie92 

Mass speotnim iii/r4a8(lir} 


62 




colorlsss crystals CAoOEt) 
mp,195-196% 

BemsnUl «ia)ysls for CsfHaFsN^Oa 
CalodJk C. 62.14: H. 5^1; N. 9.99 
Foundt: C. 62J)7: H. 5^: N. 9.94 


63 




pale yoBow orystala (AoOEt) 

irs>,1 993-2005% 

Qemaiital snalysis for CnHaMsOt 
Calod.«: C, 71 J1; H. 7J»; M, 14J6 
Foundt: C. 7U7; H, 7.14; N. 1433 


64 




oeioriass crystals OiaOHHso-PriO) 
nv,1773-179% 

BamwiUl analysis for C,oHtiF,N40t 
CalodJ: 66M; K 6.18; N, 10.40 
Foundf: C. 66.89; H. 6.08; N, 10.37 


66 


-p 


pale brown crystals (AcOEt) 
mp.193-194% 

Bemental analysis for CnHnl^Qi 
CaiodJI: 7056; H, 7^4; N, 15Je4 
Founds: C. 70J1: H. 7.16; N, 15.21 
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Exsinpio 






Physioai properttas 
(Raerystallization solvant) 


66 


"p 


CI 


colorioaa crystals (EtOH) 
inpJI40-241'C(daeoinposition) 
Bamenta} analysis for C^HitCIN^Os 
CalodJk 0. 62.43; BM; H, 17.47 
Founds: 0. 62.48; H. 6J»; N. MS\ 


67 


"p 


Ma 


ooloriass orystais (EtOH) 
mp J228^230nc (dacomposttion) 
Bamantal analysis for C^tHaNfO, 
Gated Jl: 67 JO; H, 7.00; N. ^BJZ5 
Found%; 67.72; 6.83; N, 18^4 


68 


"p 




brown amorphous solid 

NMR spoctrum d(CDCI^pm:1.10-1JZ0C2H,m),1.4 

6(dH^M.4O-1.60(3H.ni).1.8O-1.88(2H.m);2.6O-2.70( 

2H.mX3iM(3H.s)^J6(3>UX4.09-4.15(2H^X4.74(2 

HX«l=6H2}A30(1H.t.J=23Hr).0.52(iad.J=:23Hz>.6. 

88(1 H^) .7.80(1 H.t«^8Hz).7.67(1HX J=8H2)3.1 6(1 H. 

d^Hz}3^(1 H.d.^Hz) 

IR spactrum V(XBr}cni*':1B88 

Mass spoctrum m/ziAlZW) 
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Example 






Physioal properties 
(Reerystaflization solvent) 


BB 




CI 


yellow amorphous solid 

NMR spectrum d (CDCI,}ppm: 

1.05-1.15(2H,mX1.4O-1J0(3H^).1.45(9H^Xl^-*1J0( 

2H.m}^^2(3H3)Z60-2.70(2H.m),4.0O-4J0(2H^X4.60 

-4.65{2H.m).7D8(l H4,»«^Hz)75 1 (1 H.d,%l=5.5Hz).7J 

8-7.75(2H^X8.1 8(1 H^,a=7 JH2)3^4(1 H4. J=75H2) 


70 


Ms 


CI 


pale yeOow crystalt (EtOH) 
mp.192-19d'C 

Bemontal analysis for Cx7H„aN«02S*5/4H|0 
CaledS: 80.77; H. 6^; 1050 
Found%: C. 80J2: H, BSm; N. 10.17 


71 


P. 


Mo 


yellow amorphous solid 

NMR speotnmi d (CDCI,)ppm: 

1J)2-1.08(2H,mXl.44(9H,s).1.44-l,50(3H,mXl.80-l^ 

2HjnU^l (3H^)JLfiO-2.70(2H,m)^i)5{3H,a).4JK>-4.05( 

2H.m).4^B(2HXJ='7^Hz) J.08(1 H^.J=55Hz) J.48(l HA 

J=$.5Hz).7.80-7.65C2H^).B.14(1H,d.J=8Hx)J.23(1HAJ 

IRspeotrum V (KBr)om~':1688 
Maaa spectrum m/c480(Kr) 


72 


)5 


Mo 


pale yellow oryatais (AoOEfc) 
mp.141-142% 

Elemental analysis for C|sHs4N40tS*1/4HtO 
Cafedi^: a 67^; H, 7JI2; N. 11.31 

FoundV C, B1JB9: R BM; H,U15 



Example 73 

tert-Butyl 4-[2-(4-chloro-2-hydroxy-1 H-imidazo[4,5-c]quinclin-1 -yl)-ethy t]-1 -piperidinecarboxylata 

[0095] To a solution of 0 80 g of tart-butyl 4-(2-(3-amlno-2<chloro-4-qulnolylamlno)*ethyt]-1-piperidlnecaitoxylate 
and 0.44 g of u^hosgene in 1 0 ml of 1 »2-dichloroethane, 0.41 ml of trfethylamlne was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencart>onate solution, and extracted with 1 .2-dlchloroethane. The extract was washed with saturated brtne, and 
dried, and the solvent was evaporated. The residue was washed with dlisopropyl ether to give 0.57 g of colorless 
crystals. Recrystalltzetlon from 1 ,2-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223»C 



Elemental analysis for C22H27CIN4O3 


Calculated % 
Found % 


C. 61.32; 
C, 61.15; 


H, 6.32; 
H. 6.34; 


N, 13.00 
N. 13.00 
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Example 74 

tert-Butyt 4-[2-[4-chloro-2-{4-methanesulfinylphGnyl)-1 H-imldazo[4,5-cl-qulnolln-1 -yl]ethyl]-1 -piperidlnecarboxylate 

[0096] To a suspension of 0.63 g of tert-butyl 4-[2-{4-ch|oro-2-(4-fnethylthio-phenyO-1 H-lmldazo[4.5-c]qulnolln-1 -yl) 
ethyl]-1 -piperidlnecarboxylate in 18 ml of 1 ,4-dioxane. a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropwise, and the mixture was stirred at 50*C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 .2-dichtoroethane - methanol (10:1) as an eluting 
solvent to give 0 47 g of a colorless solid. Recrystaliization from a mixture of isopropanol and water gave coloriess 
crystals having the meiting point of from 183 to 1 86*C. 



Elemental analysis for CsgHasCtN^OsS • IMHjO 


Calculated % 
Found % 


C. 62.46; 
C. 62.33; 


H, 6.06; 
H. 5.90; 


10.05 
N. 9.91 



Example 75 

icrt-Buty) 4-[2-(4-chloro-2-(4-methanGSulfonylphenyl)-1 H-Imida2o[4,5-cl-quinolin-1 -yflethylj-l -piperidlnecarboxylate 

[0097] To a solution of 0 40 g of tert-butyl 4-[2-(4-chloro-2-{4-methylthiophenyl)-1H-imida20(4,5 -c]qulnolin-1 -yl) 
ethyl]* 1 -piperidlnecarboxylate in 20 ml of 1 ,2-dichioroethane, 0.40 g of m-chloroperbenzolc acid was added portionwtse 
little by tittle, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
10% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichlorDethane. The extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of coioriess crystsils. Recrystaliization from 
methanol gave coloriess crystals having the melting point of from 149 to 156*C. 



Elemental analysis for C29H33CIN4O4S • I/4H2O 


Calculated % 
Found % 


C, 80.72; 
C. 60.72; 


H. 5.89; 
H,5.B1; 


N, 9.77 
N, 9.67 



Example 76 

4-Hydroxy-2-phenyl-1 -(2-(4-piperidyl)ethyl)-1 H-imidazo[4,5-clquinollne 

[0098] A solution of 871 mg of 4-chloro-2-phenyl-1 •[2-(4-piperidyl)ethyl]-1 H-tmidazo[4,5-c]qu incline and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1 ,4-dioxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
10% aqueous sodium hydroxide solution, and added with potassium cart>onate, and then extracted with 1^-dIchlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystala. Recrystaliization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244*C. 



Elemental analysis for C23H24N40 • I/4H2O 


Calculated % 
Found % 


C, 73.28; 
C, 73.32; 


H, 6.55; 
H. 6.45; 


N. 14.86 
N. 14.77 



[0099] In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 
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Example 


B 




m 


Physioal propartiaa 
(RaorystalGzation aolvent) 


77 


CI 


•"Ck 


2 


coloriesa crystals (MeOH) 
inp^69-280% (daoomposition) 
Elamental analysia for C14H9CIN4O 
CaledS: C. 68.48; K SM; H, 13.31 
Found%: C» 68^2; H. 6i>7; 13^9 


78 


H 




1 


oolorleaa eryetals Diydreehloride] 

NMR SDectnim d (DIISC>-d.)DDm* 

1 Ji6(2H^.J=^1 1 ^Hz}.1.74(2H.d,J=:1 13Hz)J2.10-2^ 

5(1H^),2.79QH,q.J=1 lJ5Hz},324(2li(U=1 1.5Hz}, 

454aH.d.J:=7JHz)J.29(1HXJ=8Hz)J.49(1H^.J:= 

8Hz).750(1 HX J=8Hz)3.00(1H4,«^Ha03^(1H^ 

).8 J4(1HJ>raX8J5(1HJbreXl 1.62(1H^) 

IR spectrum (KBr) cm'''.3544,3228J692 

llasa speotrum in/z:282(ir} 


79 


H 


-a 


1 


oeloHets crystals Diydroohleride] 

NMR spectrum d (DMSO-d9}ppm: 

1.65-1 .85(4H^)^i)0-2.15(1»im).2.84(2aq^12H 

z)J^HA«^12Hz).4.18(2H.d^Hz}.4.51(2lid. 

J=75HK}Jjrr(1HXJ=8^Hs}J.40-7.60aH^)J.97 

(1H4l.J=8Hz).8J1(1H^Xl0.83(1Hi>rs).11^(1Ka) 

IR ipectfum v (KBr) cm'*:3418,1672 

hlasa speotrum m/s372(M*) 



Example 80 

tert-Butyl 4-{2-(4-phenoxy-1 H-lmida2o(4,5-clqulnoIln-1 -yl)ethyl)-1 -pipertdlnecarboxylate 

[0100] A mixture of 4.46 g of tert-butyl 4-{2-(4-chloro-1 H-imida2o{4,5-c]quinolin-1 -yl)ethyll-1 -piperldinecarboxylate, 
1 0.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 120*C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, end then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an eluting solvent to give 3.59 g of a cotoriess solid. Recrystalllzatlon from a mixture of ethyl acetate 
and n-hexane gave oolortess crystals having the melting point of from 130.5 to 132.5*C. 



Elemental analysis for C28H32N403 


Calculated % 
Found % 


C, 71.16; 
C. 71.10; 


H, 6.83; 
H. 7.10; 


N. 11.86 
N, 11.69 



[0101] in accordance with the method of Example 80, the compounds of Examples 61 through 87 were obtained. 
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Example 








Physical properties 
(Reorystallizatfon soNofit) 


81 


H 




H 


coloriess crystals (MeOH) 

mp.l 523-1 53 JTC 

Elomontal analysts for C^oH|eN40 
CalocLS: C, 77 J8; K 854; N. 12.11 
FounA: 78.00; H. 8^9; N. 12J)5 


82 


H 


-ex 


H 


coloriess crystals (AoOEtriso-PrjO) 
mp, 1 o /** 1 oB^^ 

Elemental analysts for C29HtsN402 
CsJcdi(: C, 72.44; H. 6^; N, 1332 
FoundX: C. 72.35; H. 8^8; N. 13.42 


83 


H 


XX 


F 


colorless crystals (CHsClsHsoH'rsO) 
mp^.5-208% 

Bomental analysis for CBH»FN40a-1/8HtO 
CaJedJb: G. 89.07; K SMi N. 1239 
FouniA: C, 69.11; H. 5J4; H, 12.85 


84 


Ph 


-ex 


H 


coioriess crystals (MeOlf-iso-PrzO) 
nipiD5-2073% 

Elsmental analysis for CatHsoN40s'1/2HzO 
CalcdJk C. 74.53; H. 8.25; N. 11.21 
Founift: C. 7432; H, 8.37; N. 11.10 
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Example 




9? 




Physical properties 
(Racrystainzation soNent) 


85 


H 


BocN^ 


r 


oofoiiess crystals (AeOEt-n-Hexane) 

mpJ33^135.5t 

Efsmental analysis for CisniirN403 
CalcU: C. 88.55; H. 6^7; N, 11.42 
Foumn: a 88.37: K 8.47; N. 11^5 


86 


Ph 


--a 


H 


colorless crystals Cso-PrOH) 
mp^07-208% 

Elemental analysis for CmHmN40« 
C«lcd5: C. 74.43; a 6.81; N. 10.21 
FouimB* C 74^: H. 8 68: N 10.14 


87 


H 




H 


pale purple crystals 

NMRspeetrum 8 (DMSO-d«)ppm: 

1.84-1 .72(4H.m)^8-2i»(4H.m) jZ.98(2Kt,Js7 

Hr),4.80(2HX^7Hz).7.25-7.31(3H^).7.45-7.4 

9(2H,ni).7.53-7.«K2H^).7.72(1H,d,«^7Hz}3^9 

(1Kd.J=7Hz)JJ7(1H^) 

Mass spectrum m/z:3S8(|yr) 



Example 88 

tert-Butyl 4-(2-(4-amino-1 H*imidazo[4,5-c]quinolin-1-yl)ethyq-1 -piperldinecarboxylate 

[0102) A mixture of 4.40 g of tert-butyl 4-[2-(4-phenoxy-1H-lmldazo(4,5-chquinolin-1-yl)6thyl>1-plperidin©carboxy- 
late and 34 5 g of ammonium acetate was stirred at 140'C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting so^ents, and 
washed with dilsopropyl ether to gh/e 1 .88 g of coloriess crystals. Recrystatiizatlon from ethyl acetate gave colorless 
crystals having the melting point of from 1 93 to 1 93.5*C. 



Elemental analysla for C22H29N5O2 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H, 7.39; 
H, 7.48; 


N. 17.71 
N, 17.66 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 


R» 


Physical propertlas 
(RaerysUinzation sohrant) 


88 




ooloiiass crystala (EtOH) 

clamantai anaiyaia for Gf^Jrig/N^ 
Calcd5: C. 74.77; H. IM; N. 1&.17 
Found%: C. 74J7; H. 7.18; N. 18J06 


OA 




edoriaaa cryatala (MaOH) 

inpJ31.5-232^ 

ciamencai anaiysia for w|gH0P%Q * 
CaiodS: C. 87.63; H, 6^7; N. 20.76 
FcundV: C, 67.48; H, 6.79; N, 20.63 


91 




eoloriass cryatala (EtOH) 
mp,166-167*t 

Elamantal anaiysia far CtJ^Hfix 
Caled.%: C. 65.37; H, 6.86; N. 19.06 
Found%: C 85 52- H 6 76- N 18 83 


S2 




pala yaUcw crystals [fumarata] 

(DMFHao-PrjO) 

mp.1 95-197% (decomposition) 

Elemental analysis for C^JH^Jf^-C^O^- 

5/4H,0 

CalodJk C. 57.20: H. 6.12; N. 16.68 
FoundX: 57J20; H, 6.23; N. 1653 



Example 93 

tert-Butyl 4-[2-(4-dimethylamino-2-phenyl-1 H-imidazo[4.5-c]quinolin-1 -yO-ethyl]-1 -piperidlnecarboxylate 

[0104] A mixture of 0.69 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-lmldazo[4,5-c]-qutnolln-1-yOethyq-1i)iperid(ne- 
carboxylate and 7 ml of 50% aqueous dImjBthylamlne solution was stirred in a sealed tube at BO*C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successtvety with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and diisopropyt ether to give 0.52 g of colorless crystals. Recrystallization from isopro- 
panol gave colorleas crystals having the melting point of from 170.5 to 171 .5*0. 



Elemental analysis for CaoHarNgOj 


Calculated % 
Found % 


C, 72.12; 
C, 71.95: 


H, 7.46; 
H» 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-[2-[4-(4-methylptperazln-1 -yt)*2-phenyl-1 H-lmldazo[4,5<]-qulnolln-1 -yi]athyl]-1 -plperldlnecarboxylate 

[0105] A mixture of O.BO g of tert-butyl 4-{2-(4-chloro-2-phenyt-1H-imlda20-(4,5-clqulnoiin-1-yl)ethyl)-1-plpertdIne- 
carboxytate and 1 ml of N-methyipiperazlne was stirred at B0*C for 6 hours. The reaction mixture was added with 
saturated aqueoua sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate • n- 
heptane (1 :3 to 1:1) as eluting solvents, and washed with a mixture of diisopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recfystallization from ethyl acetate gave colorless needles having the rnetting point of fk'om 140 
to 141»C 



Elemental analysis for C33H42Ne02 


Calculated % 
Found % 


C. 71.45: 
C. 71 23; 


H. 7.63; 
H,7.e5; 


N. 15.15 
N. 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Exantples 95 through 102 were 
10 obtained. 



15 




23 



30 



35 



40 



45 



50 
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Exwnple 




Physical properties 
(Reorystallization solvent} 


95 


NHMa 


ooiorioss crystals Cso-PrOH) 
mp.161-162% 

Bemental analysis for CBH,9Ni02*1/2HtO 
CalcdJ(: C, 70.42; H. 7^: N, 14.16 
Foumft: a 70.31; H. 7.23; N. 13.95 


96 


A 

H 


cdorieas crystals Cso^Pr(0) 
mp.162*162J% 

Elemental analyals for C,iH,7ll,0s* 1/2HxO 
CalodJl: C. 71.51; R 7.36; N. 13.45 
Found%: C. 71.73; H. 7.35; N, 131>9 


97 


X) 


coiortess needles (MeOH) 

ma 171-172^ 

Elemental analysis for CnH4tl^Qi 
Calod.X: C. 73.44; H. 7.66; N. 12M 
Found%: C. 73.44; 7.88; N, 12.93 


98 




coloriess crystals Cso^PrOH) 
mp.189-190% 

Bemental analysis fbr C^HnNsOs 
CalodJI: C. 70.95; H. 7^6; N, 12.93 
Fdiind%: C. 71 J22; H. 7.47; N. 12.94 


99 


NHBn 


NMR spectrum d (CDCIJppm: 

0.99-1 .06(2H^),1 .25-1 .40(3H.mXl .43(9as),1 .80-1 . 

90(2H^);2.5O-2.60(2H^}^.95-4i>5(2H^X4.59(2H.t 

,J=7.5Hz)A96(2H^^.5Hz),6.11(1H,t,J=5.5Hz}J.2 

4-728(lH.m),7.30-7.35{3Hjn)J.48(2lid.^7.5H2).7. 

50-7.55(4H»m}J.60-7.6S(2lim).7M^7.96(2H^) 

IR spectrum y (KBr) om-*:3438.1690 

Mass spectrum m/z:56l0ir) 
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Example 




PhyttccI properties 


100 




pale yellow amorphous solid 

NMR spectrum o CCOCIt}ppm: 

1 ^1 .08(2HM1^1^5<1H^},1 ^8-1 .42(2H.m).1. 

43(9H^),1 ^-1 J0aH^)Z57(2H4>rs)^.98(2Hi>rs).4 

.ei(2HXJ=7.5H2),4^9(2H.d,J=8Hz).7^-7.35(1H^). 

7^H,d,J=«Hz).731-759(4H^X7.e4-7.B7(2ajn).7 

.88-7.89(1H^)J.9»-7.97(1H^)3^(2H.d.J=6Hz} 

IRapeotnjm V(KBr) em*^ 13428.1992 

Mass spectrum m/zdSSlOJT) 


101 




pale brown amorpKous solid 

NMR spectrum d (CDCIsjppm: 

0^-1 .06(2H,mXl ^5-1 .40(dKm).1 .43(9H^),1 JBO- 1 . 

B5(2H.m}j2^O-2.60(2am).3.79(dH^)^.90-4.00(2Hjn 

),4^9C2H.t^7.5Hz).4 J7(2HAa=5^Hz),B J»(1 HJ>rs) 

.8^(2H,d^-5H2)J-31(1HXJ=7^Hz).7.40(2H.d.J= 

8.5Hz)J^1-7.60(4H.m}.7.6a-7.65(2H.m).7.94(2H.d.J 

]R spectrum V (KBr) om-*:3432»1692 
Mass spectrum m/z:591(M*) 


102 


H 


colorless amorphous solid 
NMRspeotnimff (DMSO-d^m: 

Q.87vZri,q,\^5Hz;,1 .20~1 .35(3r1,m/, i ^6\8H.8a1.75(Z 
aq.«^7^Hz}j^4(2H.t^12^HzU.77(2H.d.J==12i»H 
x)A64(2H.tJ=7^Hz}.8^9(1H,t.J=8Hz).7^4C2H.t^ 
Hz}.7.44(1 at J=7.5Hz).7.56(1 H,t. J=7.5H2) J.6Q-7.87 
(3H.mX7.79'7.820H^},7.87(1 H.d.a=:7.5Hz}.8.1 6(1 H. 
d^73Hz}3^4<2tid^Hz}^.03(1 lU) 
IRspeotnun y (KBr) cm-^:2932.1692 
Mass spectrum m/z547(M*) 



Example 103 

4-Amlno*2-phanyl-H2-(4-plper1dy08thyl]-1 H-(mldBzo[4,5-c]qulnollne trtfluoroacetBte 

(01071 A mixture of 0.30 g of tert-butyl 4-[2^4-(4-melhoxybenzylamino)-2-pheny»-1H-lmida2o(4,5-clqulnonn-1-yl) 
ethyi}-1 -plpertdlnecartoxytate and 9 ml of trtfluoroacetic add was stirred at 65*C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with tsopropanol. The precipitated crystals were col- 
lected liy filtration, and washed wrth dllsopropyl ether to give 0.31 g of pate yellow crystals. Recrystalltzation from a 
mixture of ethanol and tsopropanol gave coiorless crystals having the melting point of from 223 to 22^C. 



Elemental analysis for C23H23N5 ♦ 2CF3CO2H • HjO 


Calculated % 
Found % 


C. 5251; 
C. 52.61; 


H,4.73; 
H.4.45; 


N. 11.34 
11.61 
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Example 104 

1 -(2-(4-Chloro-2-phenyl-1 H-imidazo [4.5-c]quinoiin-1 •yl)etrtyq-4-piperidinone 

5 [0108] A mixture of 0.39 g of 1 -(2-(4-chloro-2-phenyl-1 H-lmlda2o(4,5-c)quinoIIn-1 -yl)ethyll-4,4-ethylenedloxyplperl- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 11 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 

10 using ethyl acetate - n-heptane (1 :1) as an eluting solvent to gh/e 0.32 g of coioriess crystals Recrystalllzatlon from 
isopropanol gave coioriess needles having the melting point of from 163 to 165*C. 



Elemental analysts for C23H21CIN4O 


Calculated % 
Found % 


C, 68.23; 
C, 68 26; 


5.23; 
H, 5.31; 


N, 13.84 
N, 13.78 



Example 105 

20 1-(2-(4-Chloro-2-phenyl-1H*)mldazo[4,5-c]quinolin-1-yl)6thyt]-4-plperidlnone oxime 

[01091 A mixture of 0.20 g of 1 •{2-(4'Chloro-2-phenyl-1 HHmidazo(4,5-cJqulnolln-1 -yl)ethyl)-4-piperidinone, 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stin-ed at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
25 solution , and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
soiution, and dried, and the solvent was evaporated to gh^e 0.25 g of a colortess solid. Recrystalllzatlon from ethyl 
acetate gave colortess crystals having the melting point of from 201 to 207*C (decomposition). 



Elemental analysis for C23H22CIN50 • I/2H2O 


Calculated % 
Found % 


C. 64.41; 
C, 64.76; 


H. 5.40; 
H, 5.32; 


N, 16.33 
N. 16.09 



Example 106 

35 

tert-Butyl 4-[2-(2-phenyl-1 H-imidazo[4.5-c]quinol^-1 -yOethyq-l-plperidinecartDoxylate 

[0110] A suspension of 0.80 g of tert-butyi 4-[2-(4-chloro-2-phenyl-1H-imjda20-(4,5-c)quinonn-1 -yl)ethyl]-1-piperidl- 
necarboxylate and 0.30 g of 5% palladium on carbon in 80 ml of methanol was catalytically hydrogenated at ordinary 
40 temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was Altered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1: 
1 to 4:1 ) as eluting solvents and washed with dilsopropyt ether to give 0.49 g of pale yellow crystals. RecrystalllzaUon 
from dilsopropyl ether gave coioriess crystals having the melting point of from 138 to 139*C. 



43 


Elemental analysis for 0291^2^402 




Calculated % 


C. 73.66; 


H. 7.06; 


N, 12.27 




Found % 


C. 73.48; 


H, 7.21; 


N, 12.17 



[01 11] In accordance with the method of Example 106, the compounds of Examples 1 07 through 1 09 were obtained. 
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Example 




m 


Physical properties 
(ReorystalDzotion solvent) 


5 








coloriess crystals [byiiroehloride] 
(lieOH) 


10 


107 


"Ok 


1 


mp^58*261 % (decomposition} 

□omental analysis for 

CYtH„N4-2HCI-H,0 
CalcdJ(: C. 53.79; H. 6^1; N. 15.88 
Found%: C. 53.49; H, 6.14; N, 15.07 










colorless orystale [hydrochloffde] 


15 








(MeOH-aCH|CI^CI) 




108 


-a 


2 


mp ,220-233% (decomposition) 
Elemental analysts for 








C|7HttN4*2HCM/2H|0 


20 








Calcd.%: C. 58.38; K 8.40; N. 15.46 
roundi: C, 56.3o; H. 6.18; N, 15 J5 










oolorless orystale [hydrochloride] 










(MeOKHso-PrsO) 


25 


109 




2 


mp j225-238% (deoompoattion) 
□omental analysis for 








C„HaN4-2HCI-l/8H,0 
CalodS: C, 81.27; H. 7.41; N. 13.61 


30 








Found%: C. 61 Jtt; H. 7A4; N. 13.50 



Example 110 

35 4-Chloro-2-phenyl-1 -[2-(4-plperldyI)ethyl]-1 H-lmlda2o[4,5-c]qulnonne hydrochloride and fumarate 

[0112J A mixture of 3.64 g of 4-chloro-2-phenyl-H2-{N-trlphenylmethyl-4-plper1dyl)ethyil-1H-lmlda2o(4,5-c)qulno- 
Hne, 30 ml of methanol and 1 0 ml of trffiuoroacetic add was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give paie brown 

40 crystals (trlf luoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water The aqueous 
layer was adjusted to pH 11 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 74 g of a colorless Uquld. A part of the colortese liquid was convened into hydrochloride In a conventional 
method. Recrystalllzatlon from methanol gave colorless crystals having the melting point of from 257 to 265»C (de- 

<5 composition). In the same manner, fumarate was prepared in a conventional method. Recrystalllzation from methanol 
gave colorless crystals having the melting point of from 185.5 to 1B6.S*C (decomposition). 

Hydrochloride: 



50 [0113] 





Elemental analysis for C23H23CIN4 ♦ Ha - H^O 




Calculated % 


C. 62.02; 


H, 5.88; 


N. 12.58 


55 


Found % 


C. 62.08; 


H. 5.77; 


N, 12.60 



59 



Fumarate: 
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[0114] 



Elemental analysis for C23H23 


CIN4 . C4H4O4 • HjO 


Calculated % 
Found % 


C. 61.77; 
C. 62.04; 


H.5.57; 
H. S.40; 


N, 10.67 
N, 10.70 



10 Example 111 

4-Phenoxy-1 •[2-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c]quinollne trif luoroacetate 

[01 15] To a solution of 0.30 g of tert-butyl 4-(2-(4^henoxy-1 H-lmIdazo[4»5-cH|uinonn-1 -yl)ethyl>1 -piperidinecartx)x- 
15 ylate in 1 0 ml of methylene chloride. 1 ml of trifluoroacetic add was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed suocessh^ely 
with isopropanol and diisopropyl ether to give 0.36 g of colorless crystals. Recrystallizatton from a mixture of methylene 
chloride and ethanol gave colortesa crystals having the melting point of from 211 to 216*C. 



20 


Elemental anafysis tor C23H24N4 


0 - CF3CO2H 


. I/8H2O 




Calculated % 


C.61.44; 


H.5.21; 


N. 11.46 




Found % 


C, 61.26; 


H,5.06; 


N, 11.47 



23 Example 112 

4-Chloro-2-phenyt-1 -(2-(1 -pipera2lnyl)ethylh1 H-lmldazo[4.5-c]qutnollne methanesutfonate 

[0116] To a solution of 1 20 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1 H-imida20-(4,5-c]quinolin-1-yl)ethyfl-1-pipera2i- 
30 necartoxylate In 12 ml of 1 ,2-dlchloroethane, 1 .2 ml of methanesulfonic acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with Isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 .24 g of colorless crystals. Recrystalllzation from methanol gave coloriess 
crystals having the melting point of from 256 to 270"C (decomposition). 



35 


Elemental analysis for C22H22CIN5 • 2CH3S03H 




Calculated % 


C. 49.35; 


H, 5.18; 


N, 11.99 




Found % 


C, 49.60; 


H, 5.11; 


N, 12.16 



^ Example 113 

4-Amlno-1 -[2-(4-p^dyl)ethyq-1 H-imldazo[4,5-c]qulnoDne hydrochloride 

[0117] A mixture of 1 .57 g of tort-butyl 4-{2-(4-amlno-1H-lmlda2o(4,5-c)quinoIln-1-yl)ethylJ-1 -piperidlnecarboxylate 
^ and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1)aselutlng8oh^ent6, and washed with diisopropyl etherto give 
^ coloriess crystals. Hydrochloride was prepared in a conventional method. Recrystalllzation from ethanol gave coloriess 
crystals having the melting point of from 243 to 244*0 (decomposition). 



Elemental analysis for C^yH 


21N5.HCI -3/4820 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H. 6.86; 
H, 6.83; 


N. 20.28 
N. 20.30 



[0118] In accordance with the methods of Examples 110 through 113, the compounds of Examples 114through 186 



60 



were obtained. 
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5 



to 






Example 




B 


m 


Physical properties (Recrystaltization solvent) 


IS 


114 


Ph 


H 


0 


colorless crystals (CICHjCH^CI-AcOEt) 
mp^53-256*C (decomposition) 
Elenrtenlal analysis for C2iH^9CIN4 
Calcd.%: C, 69.51; H. 5.28; N. 15.44 
Found%: C, 69.29; H. 5.19; N, 15.27 


20 
2S 


115 


H 


H 


1 


colortesa crystals [hydrochloride] 
(MeOH-EtOH) 

nfip^73-286*C (decomposition) 
Elemental analysis for C^QH^7CIN4-2HCi 
Catcd.%: C, 51.42; H, 5.12; N. 14.99 
Found%: C. 51.47; H. 5.08; N. 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [funmrBte](MeOH) 
mp,26B-271 .5*0 (decomposition) 
Elemental analysis for 
C22H21CIN4-I/2C4H4O4-3/2H2O 
Calcd.%: C, 62.40; H, 6.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N. 12.15 


33 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(ElOH) 

mp .256-267*0 (decomposition) 
Elemental analysis for C.f7H^gCIN4-HCl 
Calcd.%: C. 58.13; 5.74; N. 15.85 
Found%: 0, 57.88; H. 5.46; N, 15.78 


40 

43 


118 


H 


CI 


2 


coloriess crystals [trifluoroacetate] 

(MeOH-iso-PrsO) 

mp.204-207.5*O 

Elemental analysis for 

C17H18CI2N4-CF3CO2H-I/4H2O 

Calcd.%: C. 48.78; H. 4.20; N. 11 .98 

Found%: 0, 48.76; H. 4.34; N. 11 .89 



50 




61 
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Example 




R2 


m 


Physical properties (Recrystallization solvent) 


119 


OH 


CI 


2 


pate brown crystals (CICHjCHsCI-MeOH) 

mp.240-245*C (decomposition) 

Elemental analysis for 

Ci7H^9CIN40-1/2H20 

Calcd.%: C, 60 09; H, 5.93; N. 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 

(EtOH) 

mp,201 -202*0 
Elementat analysis for 
C18H21CIN4-CF3CO2H.5/4H2O 
Calcd.%: C, 51 .62; H, 5.31; N. 12.04 
Found%: C, 51 .82; H, 5.12; N, 12 22 


121 


CF3 


CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235*C 
Elemental analysts (or 
Ci8HibCIF3N4-CF3C02H 
Calcd.%: C. 48.35; H, 3.85; N. 11 .28 
Found%: C, 48.31; H, 3.88; N. 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp,1915-192.5*C 

Elemental analysis for 

C23Ha4N4-2HCI-H20 

Calcd.%: C, 61.74; H. 6.31; N. 12.52 

Found%: C. 61.69; H. 6.51; N, 12.44 


123 


Ph 


CI 


3 


colorless fine need!es(trffluoroacetate] 
(EtOH) 

mp,260-263*C (decomposition) 
Elemental analysis for 

C24H29CIN4.CF3C02H 

Calcd.%: C. 60.17; H. 5.05; N, 10.80 

Found%: C. 59.94; H. 5.08; K 10.80 




Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


124 


Me 


H 


CH 


colorless crystals (hydrochlorideKEtOH) 

mp.1 99-201 'C 

Elemental analysis for 

C24H26N4-HCI-7/2H20 

Calcd.%: C. 61 .33; H. 7.29; N. 11 .92 

Found%: C, 61 .21 ; H, 726; N, 11 .80 



62 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Reciystalllzation solvent) 


125 


CI 


CI 


CH 


colorteaa ciystats [trifluoroacetate](MeOH) 
mp^49-255*C (decomposition) 
Elemental analysis for 

C23H22Cl2N4<:F3C02H 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 

Found%: C. 55.75; H. 4.00; N. 10.47 


126 


01 


Me 


CH 


colorless fine needle8[trifluoroacetate] 
(MeOH) 

mp,255-262"C (decomposition) 
Elemental analysis for C24H2SCIN4* CF3CO2H 
Calcd.%: C. 60.17; H, 5.05; N. 10.80 
Found%: C, 59.95; H, 5 03; N. 1 0.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170»C 

Elemental analysis for C24H25CIN4O-I/2H2O 
Calcd.%: C. 67.05; H, 8.10; N, 13.03 
Found%: C. 67.32; H, 6.06; 13.02 


128 


CI 


H 


N 


colorless crystals [trlfluoroacetate](MeOH) 
mp,260-268*C (decomposition) 
Elemental analysis for C22H22CINs-CF3C02H 
Catcd.%: C. 56.98; H. 4.58; N, 13.84 
Found%: C, 56.76; H, 447; 13.82 




63 
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Example 






Physicfll proporties 
(RecrystalDzstfon tolvenO 




CI 


H 


Goloriess prisms (lleOH) 
mp,191-"193*t 

BemanUl analysis for CaHnCIN^ 
CalpdJl: C, 70.87; H. 5.93; N, 14J3 
Found%: C, 70.70; H. SS>B; H. 14.28 


130 


CI 


HN^ 


colorless crystals (AcOEt) 

ripJ56jS-157J% 

ElemenUi malysis for CaHsaCIN4 
CalcdS: 0. 70.67; H. 5.93; N, 14.33 
Foumft: C. 70.64; H. 5^: N. 14.21 


131 


ct 




edoHsss crystals (EtOH) 
mp.16fr-171'C 

Bemental analysts for C2tH„CtN40 
CalodJk C. 67.26; H. 5.39; 14.26 
FounflA: C 67^1' H 5S5* N 14^2 


132 


a 




ooloriess crystals [trifluoroaoetato] 
(ito-PrOH) 

mpj 5B-1 63% (decomposition) 
Elemental analysis for 
CgHt^CINb *2CFaCOtH • 3/ZHsO 
CalcdJK: C. 49i>6; H. 4.42; N, 10.60 
Found*: 0, 49i)4; H. 4.41; N. 10.73 


133 


Ma 




pale brown crystals (AoOEt) 
ri938-89% 

Elemental analysis for Cs4Hx7^^*HsO 
CaicdA: C. 71.44; H. 7.24; N. 17J6 
Found*: 0, 71.25; H. 7.23; 17.03 



64 
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Example 




Physical properties 
(ReerystelUzation solvenO 


5 






eeloHess fine neefiles[1umarate](EtOH) 


10 


134 


06: 


nip^61-272'C(decomposition} 
QemenUl analysis for 
CaH„CIN4- 1/2C»H404-5/2H,0 


Caled.%: C. 90M\ H. 5^8; N. 11.67 








FoundX: C, 60i)7: H. 5.89; N. 11.60 


15 




SpeoHic rotation 
[a]D":-12i)' (c=OJ. DMSO) 








coloriess crystals [tnfluoroacetate] 








(EtOH) 








inpJ21 5-'221 % (decomposition) 


20 


135 


Elemental analysle for 






Calcd.S: C. 59 JK); H, 5.55; N, 11.01 
Foundl: C, 58 JS; H. 5.63; N, 11:05 


25 


138 




pale brown crystals [trifhioreacetate] 
OieOH-tso-PrOH) 
mp,225~232% (deoompositSon) 
Elemental analysia for 


30 






CaHndM^-CF^COtH 






I* Xi 


CalcdA: C. 58J24: H. 5^9; 11.32 






Found!: C. 58J08; 5.29; N, 11.32 


35 


137 




pale brown crystals [trHluoroaoetate] 

(EtOH) 

fflp;Z24--224.5% 
Elemental analysis for 


40 






C„H:„CIN4S-CFjCO^-3/2HtO 
CaledS: C. 51 J5; a 4.68; N. 10.41 
Founds: C. 51.65; H, 4.32; 10.16 



45 



50 




55 



65 
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Example 




Phyvicai properties 
(RecrysUiliaartion tolvvfit) 


138 


n-Bu 


colorless crystals (AoOEt) 
mp.13a-l31'C 

Elementsl analysis for C||H]7CIN4 
CalcdJb: C, doJDO; H, 7.34, N, lo.iu 
Found%: C. 87.76; H. 7.58; N, 1436 


138 




coloiioss crystals [trifluoroscatotsKEtOH) 

nip.138-138.5% 

Bemontal analysis for 

CaHsfCINf* 3/2CFsCOsH * HiO 
Calcd.1: C. 53^8; H. 538; N. 8^6 
Founcl%: C. 53^3; H. 5.33; N. 8.56 


140 


Bn 


pale brown crystals (AoOEtHso-Pr^O) 

mp;Z30-234'C(decompo8itlen) 

Elemental analysis for Cz4HnCIM4-1/4HsO 
CalcdJK: C. 70.40; H, 6^8; N. 13.68 
Fmindl: C 7041' H. 8JZ7: N. 13.54 


141 




pale yellow crystals [methanesuifbrarta] 
(WeOH) 

mp.1 88-207'C (decomposition} 
Qementai analysis for 

C»HaCIN4-2CHtSO,H-H|0 
Caled.%: C. 51.71; H. 5.62; N. 8.93 
Fbtind%: C. 51.59; H. 5.42; N. 8.87 



ooc, 
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Example 




Physical proportiss 
(Racrystallizatipn solvent) 


142 




obloriess orystals [iumamoKlleOH) 

mp,224-229*^ (daoompositien) 

EleroentaJ snalysis for 

C,4H»CIM,.C»H40*-H,0 
Cslcd.S: C. 62.39; K 5.80; N. 10^9 
Foiind%: C, 62.46; K 5^1; K 10.42 


143 




colorissa orystals [fiimaratalQEtOH} 
mp^l 33-21 6% (daeomposition} 
Elemental analysis for 
CuH9ClN40*C4H404* 1/4HsO 
CalcdJ: C. 62.10; H. 5.49; N. 10.35 
roimn; u, oi.9#; n, o.4o; n» 


144 




oolorless orystals [trifliioroaestata] 

OieOH-iso-PrsO) 

nip;253-257% (deoomposrtion) 

Bemental analysts for 

CMHnCIN4S*CF,C0tH- 1/2H,0 
ualoQJl: w, 09.7o; n, 4.oo; N, b0.ihi 
Found%: C. 55^; K 4.59; K 9.99 


145 


Ma 


ooloriess crystals [trifliion>aoetate](EtOH) 

nipJ216-229% (deeompositlon} 

Elemental anaJyais Hr 

CmHbCIN40S- CF,CO,H 
CalodX* C 55JI7> H 4 62* IL 9 88 
Found»: C. 54J1; 4.69; N. 9.77 


146 


JX 


colorless crystals [trifluoroacetate](MeOH) 

mpj270-277% (decomposition) 

Bemefitai analysis for 

CMH»CIH40tS* CF,COtH 
CalcdJL- C. 53.56; H. 4.48; N. 9.91 
Found%: C. 53J51; a 4.50; N. 9.62 




67 
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Example 




Physical properties 
(Roerystallizatien solvefiO 


147 




coloHoss crystals [fumarats](EtOH) 

mp,1 92-1 98% (deoompositton) 

Elsmsntsi analysis lor CBnBUlrN«'U4n4U4*n2U 

Calcd.%: C. 59.72; H. 10.32 

FouniA: C. 59.81; H. SiH; N. 10.33 


14« 




eoloriess crystals [fumarsteKMsOH ise PrOH) 
mp.184^187lC(dscompo8ition) 

r*t 1 ■■■till mia1%jo«« ^„U„Olintf M.A.«M.r) 

CalodJk C. 59.72; 5.20; N. 10.32 
FouiNi%: C. 80.00; H. 4J1; K 10^ 


148 




colorlsss crystals [fijmarate](MeOH) 

mp;K04-209t^ (decomposition} 

Qemental analysis for CoHbCIFII«-C4H404-HsO 

Catod5: C, 59.72; H, 5^; N. 10J2 

Foumft: C. 5953; H. 4.92; N. 10.41 


150 


T 


eoloriess crystals [trifluoroaeatate](EtOH) 

mp^6(y-283% (decomposition) 

Elemental analysis for CaH,«aF4N4-CF,C02H*H,0 

Calcd.%: C. 50.47; H. 3.73; N. 9.42 

Found!: C, 5033; H. 353; N. 951 


151 




eoloriess crystals [tnfliJoroscetate](MeOH) 

mpp259-261 (decomposition) 

Elemental analysis far CaHi,CIFsN4-CF,COsH 

CalcdJS: C, 5a48: H, 3^: 9.42 

Found%: C. 50.28; H. 3JZ8; N, 9.48 




J 

•I 
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Exanplo 




Physical properties 
(RoorystaiGzation solvent} 


5 






coloriess crystals bnothaneaiilfbneta] 
(EtOH) 






JO 


mp.1 95-202% (dooompositiofl) 




152 


Bsmantal analysis for 


10 




CaHtxCINs* CH,SO,H-5/4HsO 
Calcd.%: C. 54.11; H, 5.93; N. 13.72 
Foiind%: C. 54.13; a 5.45; N, 13.63 








oolorisss orystaJs [funicrBt»](MoO»f-EtOH) 


13 


153 


jO 


ntp.181-185^% (decomposition) 
Bamental analysis for 
CttHssCIM|-C4H40«-H|0 
Cslcd3: C. 59.37: K 5J7: N. 13 J1 


20 






Founds: C. 59.37; H. 5.11; N. 13.37 








pale yellow fine needlea [trifluoreacatatB] 








(BtOH) 








mpj 97.5-204% (deoompoaition) 


25 


154 


xj 


Bamental analysis for 
CaHaCir^- CF.COjH- 1/4H,0 
CalodS: C. 58.47; H. 4.64; 13.72 
FoundX: C, 56.45; H. 438; N, 13.72 


30 






colorleaa erystala [trffltiorDacatatalCEtOH) 






ST 


mp25D-255% (daoomposition) 




155 


Bementai analysis for C9Ht7CIN4* CF,COsH 
CalcdJk C. 64i>8; K 4J8; N. 9.64 


35 






Foundf: C. 63.81; H. 4J2; N. 9.63 








colorleaa orystala [trtfluoroacatataltiEiOH) 






ST 


mp.144iS-1455% 


40 


158 


Bamental analysis for 




C»HdCIH«0-CF,CO,H-3/2HiO 
CalodJk C. 59.68; H. 5JI1; N. 8M 
Founds: C, 59.44; 4.71; N. 9i>4 



45 



50 



55 




69 
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Example 




Physical propertsea 
(Recryatalllzation sofvent) 


157 




pale graan crystal8[trHluoroacatata](EtOH) 

^.174-175*0 

Qamental analysis for 

C,4HBaF,N«-CFtCO,H-5/4HtO 
CalcdJl: C. 52.44; 4^2; 9.41 
Fouraft: C. 52.54; H. 4.19; N. 9.53 


158 


p 


coloriess crystals [tnf1uoruaeBtata](MeOH) 

mp^31-241 *C (decomposition) 

Bemental analysts for 

Cs,Ht,QN40*CF,COsH-1/2H,0 
CaledS: C. 54« H. 4.60; H. 11.12 
FoundX: C, 54.73: H, 4.42; N. 11.21 


159 


p 


coloriess crystals [trifluoroaceUte](EtOH) 

mp J259-291 ^ (decomposition} 

Elemental analysis for 

CstHaian^S- CF,COsH- 1/4HtO 
CaJcdl: 0. 53^9; H. 4.40; N. 10 J7 
Foumft: C. 53^; H. 4.33; N. 10.90 


160 


p 


odoHess crystals [trifUjoroacetate](MeOH) 

mp^70-273% (decomposition) 

Bemantal analysis lor 

CsoHi,CINt-CF,COxH- 1/2HxO 
CalcdJk 52.44; H, 4.60; N» 16.68 
FoundX: C. 52.15; H, 4.74; N. 16^ 


161 


p 


pale brown crystals [triflueroaeetata] 

(EtOH-EtsO) 

mpj203-203.5% 

Bemental analysis for CaHsAaNsS-CFaCOsH 
CalcdJk C, 51.61; H, 4.13; N, 13.68 
Found!: a 51.48; H, 4^ N, 13.52 
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Example 




Physical propertios 
(Rserystallizatlon solvent) 








psie ysllow crystals [hy*^chlorida]0so-PrOH) 


5 


162 




fnp^45'249% (decomposition} 

Elemental analysts for C,4H»FN4-2HCI-3/4H,0 
C^led %i C 60 70- H. 6 J)5: N. 1 1 .80 
Founds: C. 60.81: H. 5J3: N. 11.72 


10 






coloriess crystals [hydrochlorids](EtOH) 


15 


163 


F 


NMR spectrum 6 

(DMSO-d»)ppm:1 .30-1 .40(2H^).1 .55-1 .70(1 H,m).1 .70 
-1 80(4H.m)p2.65-2.80(2H^}<3.10-3J!5(2H,m)^.17(3H 
^),4.73(2H,tJ=75H2),7-07(1Ht^7^3.04(1H4^ 
7 J5Hz)^.5fr-8.85(2H.m)3.84(1HJbfs)^.06(lHJbrs) 


20 


164 




pale brown crystals (AoOEt) 

rap.176-177.5X 

Elemental analysis for CgHxtNo 
rmi^A «• n 74^8- H. 6 78: N. 18.85 
Founds: C. 74.09; H, 6.90; N, 18.69 


25 
30 


165 




oolorless crystals DiydrooMorido] 

(MeOH-iso-PrOH) 

mp^SOO'C 

Elemental analysis for CvHbF,M4-2HCI-1/2H,0 
CalcdJ(: C. 57.70; H, 5.42; H, 10.77 
Founds: C. 67.72; H. 5.12; N, 10.79 


35 


166 


p 


pale yellow crystala Qso-PrOH) 
mp,166-167*t 

ElemenUt analysis for CBHMN40*HtO 
CalcdJl: C. 69.82; 6J2; N. 14.80 
Founds: C. 69.53: H. 6 J7; fL 14J9 



40 




30 
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Example 




Phyaloal properties 
(Recrystallization solvent) 


167 




edoriess orystals Diydrochloriiie] 
(EtOH) 

Elemental analysis for CnHMNc'dHCI 
Caled.%: C. 53.68; H. 5.79; N. 17.88 
Founcn: C. 53.63; H, 6111; H. 17.88 


168 




pale yellow orystals [hydrochloride] 
(MeOH) 

mp,28d-298% (deoompositlon) 

Elemental analysis for 

CstHoNsS-ZHCI-HiO 
Gelodit: 53.84; H. 5.81; N. 14.95 
FoundX: C, 53.59; 5.71; N, 14.82 


169 


p 


pale yellow orystals [hydrochloride] 
(EtOH) 

119*198-199% 

Elemental analysis for 

CaHMN4S'2Ha-3»lKO 
Calod.%: 52^; K 6.41; N, 11.13 
FoundX: 52.44; H, 6.68; N. 11.13 


170 


p. 


pale yellow orystals [trifiiioroacetate] 
QEtOH) 

inp,228-229% 

Elemental analysis for 

CaHaN4S-3/2GF,CptH- 1/2H|0 
Calod J^: C. 54.73; SMi N, 9.82 
FoufidX: C, 54.46; H, 4.91; K lOJX) 


171 




pale yellow crystas Lliyaroenionaej 
(EtOH) 

mp^74-277% (deoomposition) 

Qementai analysis for 

CBH»M4S-2HCI-5/4HtO 
CalcdJl: C. 56M; H. 6^; N. 1133 
Found%: d 56.79: H. 6.11; N. 11 31 
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Ejumpla 




tC 


Physical propertiat 
(RecrystalCzation solvant) 


172 


p. 


CI 


oolorieas eryatala [trifluoroaeatalo] 
CEtOH) 

mp.t8^190*t: 

Ela mental anaJysia for 

CBHaCIN4S-3/2CF,C02H 
CalodJk C. 5130; H. 4M; N. 9.63 
FoutnO: C. 51^: H« 4^9; N. 9.85 


173 


Mt 


CI 


oeloHaaa oryatala [trifliioroacetato] 
(EtOH) 

mp,184-195lC 

Elamental analysia for 

CBHBCIN4S-5/4CF,COtH 
CMS: C. 53.18; H. 4.42; N. 10.12 
Founill: C, 53.18; 4M; H. 10^9 


174 




Ua 


palo brown oofatato Diyili ooKioffidal 

(EtOH) 

mp^45>-248.5X 

□amantaJ anatyaia for 

CBHMr^-2HCt-3/2H,0 
CMJk 5732; H, 838; N. 15.24 
FowidX: a 97.85; H. 8.33; N. 15.23 


175 


-p 


lis 


pala brown oryaUls [hydroohlorfda] 
(EtOH) 

mpJtt4-225lC 

Elainantal analyala for 

C„H„N,-2HCt-S/2H,0 
CalodA: C, 58.21; H, 6.97; N, 14.25 
FoumO; C. 55.95; H. 8.70; N, 14.23 


178 


H 




oeloHasa priamaCtrifluoroaoatsta] 
(EtOH-lao-Pr,0) 
mp.1893-1925'^ 
Qamantal analyaia for 

CbHbFN40-CF,C0sH 
OmicdS: C. 59.52; H. 4JB0; N. 11.11 
foundt: C. 59.41: H. 4^9: N. 11.16 
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Exmple 




Physical prepertios 
(Reerystallization sohrent) 


3 
10 


177 


■ 

OPh 


colorisss crystals [trifluoroaesUts] 
(EtOH) 

inp^14.5-215^% 
Elamantal analysts for 
CHmN^O* CF.COzH- 1/2HtO 
Caieil.%: C, 65.14; H, 5^9; N. 9J0 
FoiaicM: C. 65.40; H. 5jD7: N, 9M 


15 


178 


NHPh 


cdoHess crystals (MeOIHso-PrOH) 
mp,191-194t 

Etomental analysis for C^HsN, 
CalocU: C, 77 32; H. 8.53; N. 15.65 
FoundX: C. 77.76; H» 639; N. 15.58 


20 
25 


m 


NHMe 


pale yvllow crystals Diydrochloride] 

Qso-PrOH) 

mp,209-210% 

Bamantal analysis for 

CuHnN9-»<«-V4H,0 
CalodJt: C, 58.83; H. 6.69; N. 14.29 
FoumA: C 58 J8: H. 651; N. 14.13 


30 
35 


180 


NMiH 


oolorlasa crystals DiydrDchicrlde] 
(MsOH) 

inp;»5-206.5% 

BamenUl analyaia for 

C»HaN»-2HCI-5/2H,0 
Calcd.*: a 58.02; H, 7.01; M, 13.53 
Foi«id%: C. 58.01; H* 7.02; N, 13.50 


40 
45 


181 




oolcdass crystals [hydrochlorids] 
(ElOH) 

mp,210-212'C 

Bamantal analysis for 

C«H»Mb-2HCI-H,0 
Calcd.%: C. 62.15; K 6.62; N, 13.94 
FouimA: C. 61.99: H. 6.44; N. 13.85 


50 








55 
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Exstnpio 


R* 


PhystcaJ properties 
(Recrysuntzstion soivonO 


182 


NHBn 


ooioHess crystaia Diydrochlorida] 

Cso-PrOH) 

nip;t44-246% 

Bemerital analysis for 

C»H,iN9*2HCI-3/4H20 
CaJcd.t: C. 65.75; H. 6J5; N, 12.78 
FoufiA: 6SJ1; K 6.13; N. 12.68 


183 




pals yanow crystals [hydrochlonda] 
CEtOH) 

inp,190-193% 

Elemental vtalysis for 

Ct>Hs|M,*3HCI*2HxO 
Caled.%: C. 57Jt9: H. 6.13; 13.82 
Foiindl: C. 57.46; K 5 J8; K 13.77 


184 




pale yellow oryslsis DiydrocMorids] 
(EtOH) 

119^315-232% 

Elemental analysis for 

CaH,4M,-3HCI-3/4HtO 
CsledJL 58^; H, 6.72; 14.55 
FoumA: C. 58.12; H. 6.93; N» 14.46 


185 


X) 


coioriess nesdiss Diydrochlorids] 
(EtOH) 

119.187-189% 

Elemental analysia for 

CaH„N,-2HCI -3/411,0 
CaledJ: C. 63.93; H. M9: H. 13.31 
Founds: C. 64.05; 6.93; N, 13.32 


186 


X) 


colorieas crystals [hydrochloride] 

(EtOH-iso-PiOH) 

mp.194-195% 

Bemental analysis for 

C„H,,N,0-2HCI-3/2H,0 
Caledl: C. 59.89; H, 6.70; N. 12.93 
Founds: 0. 59.72; H. 6.64; 12.85 



Example 167 

142-(N-n-ButyM-plperidyl)emyQ-4-chloro-1H-lmida20I4,5-c]quinollne hydrochloride 

[01191 To a suspension of 1 .20 g of 4-chloro-H2-(4-piperidyl)ethyl)-l H-imida2oH4,5-c]quinollne tnfluoroacetate and 
0.77 g of potassium carbonate In 6 ml of N.N-dlmethylformamlde, 0.30 ml of n-butyl bromide was added dropwlse at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extractwas washed successively with water 
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and saturated brine, and dried, and then the sohrent was evaporated to grve 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 9 of a coloriess solid. Hydrochloride was prepared In a conventional method. Recrystaiiizatlon front a mixture of 
methanol and ethyl acetate gave coloriess crystals having the melting point of from 144 to ISB'C. 



Elemental analysis for C21H27CIN4 - 2HCI • I/2H2O 


Caicuiated % 
Found % 


C, 55.70; 
C. 55.80; 


H. 6.68; 
H. 6.65; 


N, 12.37 
N, 12.44 



10 

Example 188 

1 -[2-(N-Acetyl-4-plperidyl)ethyl]-4-chloro-1 H'imldazo[4,5-c]qulnonne 

15 [0120] To a solution of 0.60 g of 4-chloro-1-{2-(4-piperidyl)ethyll-1H-imida2o-{4,5-clquinoline trifluoroacetate in 4 ml 
of pyridine, 2 mi of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and diisopropyl ether, and the precip* 
itated crystals were collected by nitration, and washed with diisopropyl ether to give 0.45 g of colorless crystals. Re- 
crystallization from a mixture of methylene chloride and diisopropyl ether gave coloriess crystals having the melting 

20 point of from 1 83 to 1 86.5*C. 



25 



Elemental analysis forC<i9M2tCiN40 


Calculated % 
Found % 


C. 63.95; 
C, 63.81; 


H. 5 93; 
H, 5.87; 


N, 15.70 
N, 15.61 



[0121] In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 



35 
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Example 




B 




m 


Physical prof>erties 
(Recrystollization solvent) 


189 


Ph 


H 


-a 


2 


ooiorion orysUJs Oso-PrOH) 
mp.i67-168*t: 

Bemental analysis for CX4HBCIN4 
CaledJk C. 71.19; 6.22; N. 13.84 
FounA C. 71 i»; H. 6.18: N. 13S6 


190 


H 


• CI 


•"CX 


2 


ooloriesa crystals Diydrochloride] 
(EtOH) 

mp J!3G-246lD (dacomposrtion) 

Elomantal analysis for 

C»4Ht4CI,N4-HCI -1/4810 
Calc<l.S: C. 60i)1; H. N. 11.66 
Founcft: C. 60.01; H. 5.62; N. 11.67 


191 


H 


H 


"""Ok 


1 


coloriaaa crystals DiydrDchlorkie] 
(EtOH) 

mp,248-257% (dsoomposrtion} 

Elemental analysis for 

CaHaCIN«-HCI-1/4HtO 
CalodJk 63 J6; H. 5.72; 12.97 
Founds: a 63.98; H. 5.80; N, 12.93 


192 


Ph 


H 


-a 


2 


oeloriees crystals (CHbCti-ise-Pr,0) 

n^,154JH160'C 

Elemental analysis for 

CsH»CtN«0-1/8H,0 
CaledJk 0. 60JI0; H, SMS; 12.87 
Founds: C. 68.78; 5.78; N. 12.71 
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&raiMiltt 




m 


PhysicaJ propartiat 
(Recrystallization solvafit} 


193 




1 


colortass crystals [hydrochloride] 

(MeOH-{8o-Pr,0) 

iiip;2B9-280*C (decomposition) 

Qomental analysis for 

Cx,Hx4M4-2HCI-3/4HjO 
CaJedS: C. 62 J7; H. 6^6: N, 12.65 
Found%: C, 62^0; H, 6.45; N, iZ.ou 


194 




2 


colorlass crystals Diydrochloride] 

(MaOH-tso-^rjO) 

mp,150-156t;(decoifiposition) 

Elamantai analysis for 

C,4H„N4-2HCI-1/2Hj|0 
CalcdJl: C, 63.71; 6.48; 12^ 
Foundl: 63.90; H. 6.68; N. 12.11 



Example 195 

4-Chloro-1 -[2-IN-(4-fluorophenylsutfonyO-4-piperidyriethyll-1 H-imida20-(4.5-clquinollne 

[0122] To a suspension of 0.50 g of 4-ch!oro-1-[2-(4-plperidyI)ethyl]-1 H-lmlda2o-[4.5-c]quinollne trtfluoroacetate and 
0.32 g of potassium carbonate in 2 ml of N,N-dlmethyttomiamlde, a solution of 0.23 g of p-fluorobenzenesulfonyl chlo- 
ride In 3 ml of N,N-dimethylfomiamlde was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed suocesslvely with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a coloriess solid. Recrystallization from a mixture of methanol, ethanol and water 
gave coloriess crystals having the melting point of from 175 to 1 78.5*C. 



Elemental analysis for C23H22CIFN402S 


Calculated % 
Pound % 


C. 58.41; 
C, 58.43; 


H, 4.69; 
H. 452; 


N. 11.85 
N. 11.88 



Example 196 

1 ^2-(N-Methanesulf onyl-4-plper1dyl)ethyll-4-phenoxy-1 H-imlda2o[4,5-c)-quinollne 

[0123J To a solution of 1 .00 g of 4^henoxy-1 -{2-{4-pipor1dyl)ethyO-1 H-lmldazo-{4,5-clqulno«ne trtfluoroacetate and 
0.57 ml of triethylamlne In 10 ml of nnethylane chloride. 0.16 ml of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a coloriess liquid. The resulting coloriess liquid was solidified with ethyl acetate, and the solid was washed with diethyl 
ether to give 0.80 g of coloriess crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
coloriess crystals having the melting point of from 1 73.5 to 176*C. 



Elemental analysis for C24H28N4O3S 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N, 12.44 
N, 12.28 



[01 24] In accordance with the method of Example 1 96. the compounds of Examples 1 97 through 1 99 were obtained. 
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tlAClJTipit; 


pA 


Physical propoftios (Recrystalllzatlon solvent) 


197 


T8 


colorless crystals (AcOEt-i80-Pr2O) 
mp,201.5-202*C 

Elemental analysis for C30H30N4O3S 
Calcd.%: C. 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 10.53 


198 


EtOsC 


colorless crystals (AcOEM80-Pr20) 
mp,132-133*C 

Elemental analysis for C2eH20N4O3 

Calcd.%: C, 70.25; H, 6.36; N, 12.60 
Found%: C, 70.13; H, 6.34; N. 12.50 


199 


Bn02C 


yellow liquid 

NMR spoctmm 5 {CDCiJppm: 

1 .31 (2H,brB).1 .50-1 .70(1 H,m),1 .78(2H,brs),2.00(2H.q,J= 7.5H2),2.81 (2H,br8).4.23(2H, 
brs).4.63(2H.t,J=7.6H2),5.1 3(2H,s),7.25(1H,t,J=7H2),7.30-7.40(5H.m),7.39(2H.d,J= THz), 
7.44(2H,t,J»7Hz).7 50( 1 H,td,J=8. 5, 1H2), 7.57(1 H.t d^.5.1H2).7 90(1H.dd.Js8.5.1H2), 
7.94(1H,8).B.04{1H. dd.J=8.5,lH2) 
IR spectrum v (liq.) cm'i:1698 
Mass spectrum m/z:506(M^) 



Example 200 



4-[2 -{4-Amino-1H-frnlda2o [4.5-clqulnolln-1-yl)ethyO-N-methyH-plperidlne-carbothioamide 

[0125] A suspension of 0.50 g of 4-amino-1 -[2-(4-plperidyl)ethyl)-1 H-imlda20[4,5-c]-quinollne and 0.37 g of methyl- 
isothiocyanate in 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 21 6 to 21 8*C. 



Elemental analysis for CtoH24NeS • I/2H2O 


Calculated % 
Found % 


C, 60.45; 
C. 60.79; 


H, 6.67; 
H. 6.66; 


N, 22.26 
N, 21.97 



[0126] In accordance with the method of Example 200. the compound of Example 201 was obtained. 
Example 201 

4-{2-(4-Chloro-2-phenyM H-lmlda2o(4>c]qulnoUn-1 -yl)ethylhfM-methyl-1 -piperidinecarbothioamide 
[0127] 

Appearance: colorless crystals 
Recrystalllzation solvent: methanol 
mp: 215-220*0 (decomposition) 
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Elemental analysis for C25H26CIN5S 


Calculated % 
Found % 


C. 64.71; 
C. 64 80; 


H, 5.65; 
H. 5.62; 


N, 15.09 
N. 14.96 



Example 202 

H2-(1-Amidlno-4-piperidyOethyn-4-(*loro-2-phenylOH-imida2oI4.^^^^ 

roi28] A solution of 0.75 g of 4^hloro-2-phei.yl-H2-(4.plperidynethyO-1H-lmldazoH4.5-clquinollne 0.40 g of 1H- 
pyrSle-1-carboxyam.dine hydrochloride and 0.39 ml of triethylamine ^ 5 ^^^''^^^'^'^'^^I'^J^^ 
at room temperature tor 19 hours The reaction solution was concenUated and the resriue was added wrth «hanol 
^n^t^n the predpttated crystals were collected by filtration to ghre0.51gofcolortc88 01^^ 
ethanol gave colorless crystals having the melting point of from 270 to 273*0 (decomposWon). 



Elemental analysis for C24H23CIN8 • HCI • I/2H2O 


Calculated % 
Found % 


C. 80.25; 
C, 60.47; 


H. 5.69; 
H, 5.81; 


N, 17.57 
N, 17.36 



[01291 AS an example of the excellent elfecte of the compounds according to the present Invention, experlnwntal 
results of inhibitory actions agkinst production of TNF- o and IL-1p In human cells will be shown below 

1 . Preparation of blood cells for culture 

[01301 About 50 mL of whole blood was collected from adult healthy volunteere by >'f«P""«"'»,'^° !f '"llfil!!?, ' 
^containing 170 v-L of Novo-heparin 1000 (Novo^ordlsK AJS). Then, PBI^Cs Peripheral 
SS were prepared using a cell separatton tube. LeucoPREP™ (Becton Dickinson) and cultured wHh RPMM640 
meSL {N.L Pham,aceutical Co.) containing 2 mM L ^lutamine (Life Technologies). 2.5 U/ml P^'^^^^^fj^^^ 
XLycin solution (Life Technotogies) supplemented with 1 0% fetal calf serum (Intergen Company) at 1x1 0* cells/ 

mU. 

2. Preparation of test compounds 

(01311 Test compounds were dlssohred In dlstiHed ultra-pure water, dimethyl sulfoxide, or 01 N at 
mVm . and then sequentially diluted with eallne and used. The compounds were exammed at concentrations ranging 
from 10-WM to 10-9 M. 

3. Treatment of cells with medtoawents 

[01321 i0aLof1^g/mLIIpopolys«xhar1de(LPS)W8saddedtoa9frwell(llatbotiom)plateforce^ 
° ~ Lue ^Iture pTate {B^on DteWnson). containing 180 nL of th. PBMC. in the aforementioned mediura A«er 
Z mmZ, 10 ,L o' the solution of the test compound or the solvent was further add^to each well, and the plate 
was covered with a plastic lid and Incubated at 3rC lor 16 hours In an atmosphere of 5% COj. 

4. Deienninatlon of human TNF-a a nd human IL-IP 

101331 Anenzymelmmunoassaybythesandwichmethodwasperfomiedtodetennlnethehurn^^^ 
L-1B n the cumire supernatant The anthcytoWne antibody (the flrst-antlbody) was diluted and plaoed ,n a 96 weH 
rnfcrottter plates tor coSng. After the wells were washed, the culture supernatant was approprWely •IM'^f ■ ^"^ then 
Tdde^tre'irwellandln^ated.ThenthesecondHu^ 

;nd-antibodywere3uccessh.elyadded while applyingwaehingproce«K«betweentheopembons.An^^^^ 
,n9process%tetramethylbanzldlnBso.ution(DAKO)wasaddedtoeachwel.tos^^^^^ 

reaction was quenched with 1 N sulfuric acid, and then the absorbance at 450 rnn of ^J,^,^'^"^^^^ 
microDlate reader M-Vmax™ (Molecular Devices). The concentrations of the cytokines were drtermined by quantill- 
S!S^t?rSol!^l~ (Molecular Devtees). in comparison with the callb«tton cun«,. oWalned by using the «- 
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combinani cytoWnes as the standards. For delenmlnatlon of human TNF-a, nwnodonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit antt*human TNF-a (Phamna Blotechnologie Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. I^s.). and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and thlrd-antibodys and the standard for the calibration cunfo, respectively. For detemnbiation of human 
5 lL-1 p, monoclonal anti-human IL-I p (Cistron). polyctonal sheep anti-human IL-1 p (Btogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon international), and recombinant human IL-ip (R&D Systems) were used for the first-, 
second- and third-antlbodys and the standard for the calibration curve, respecth^ely. 

[0134] in both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown In tables 1 and 2. 



Table 1: 



inhibitory action against TNF- a production in human celts 


Compounds 


Administered concentration QimoUL) 


0.001 


0 01 


0.10 


1.0 


10 


Exanrtple 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


68 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration (^mol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


106 


87 


24 


0 



[0136] These results clearly Indicate that the compounds of the present Invention have excellent Inhibitory actions 
45 against production of TNF and IL-1 . 

Industrial Appiicablllty 

[01 37] The compounds of the present Invention have excellent inhibitory actions against productton of TNF or IL-1 
50 and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Claims 

55 1 . A 1 H-lmidazopyrldlne derivative represented by the following general formula or a salt thereof: 
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wherein represents hydrogen atom, hydroxy! group, an alkyt group which may have one or more substituents. 
a cycloalkyl group which may be substituted, a styryt group which may be substituted, or an aryl group which may 
have one or more substltutents; represents hydrogen atom, an alkyt group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituenls, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyciic or a heterocyclic ring which may be 
substituted with one or more aikyi groups, atkoxyl groups, or halogen atoms; represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
R3 represente unsubstltuted piperidino group, at least one of and R^ is not hydrogen atom. 

2. A 1 H-imidazopyridlne derivath^e represented by the following general formula or a salt thereof: 



wherein represents hydrogen atom, hydroxyl group, an alkyi group which may have one or more substltuents, 
a cycloalkyt group which may be substituted, a styryl group which may be substituted, or an aryt group whtoh may 
have one or more substitutents; R2 represents hydrogen atom, an alkyI group, a halogen atom, hydroxyl group, 
an amino group whteh may have one or two substltuents, a cyclte amino group whtoh may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclk; or heterocyclte ring which may be 8ut>- 
stituted with one or more alkyi groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
R* represents hydrogen atom, an alkyI group, benzyl group, triphenybnethyl group, an alkanoyi group which may 
be substituted, an aikoxycarbonyl group, benzytoxycarbonyl group, a thkxarbanwyl group whteh may be substi- 
tuted, an alkanesulfonyl group, a benzenesulfonyl group whteh may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an integer of from 0 to 2. 

3. The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring or thiophene 



4. A medicament which comprises as an active Ingredient the 1 H-lmWazopyridlne derivative or a pharmacologteally 
acceptable salt thereof according to daim 1 or claim 2. 

5. The medteament according to claim 4 whteh is used for preventive or therapeutte treatment of a disease in whteh 
a cytokine is mediated. 
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